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The Culebra cut is the controlling feature in the question of time necessary to complete the canal. If a sea-level canal be dug the cut will have a maximum depth of 360 feet, and 186 mililon cnbic yards of material mus: be 
excavated. It will take two years to install the plant and six to eight years to complete the cut, 


A Portion of the Great Culebra Cut, Eight Miles in Length, Through the Divide. 
HISTORY AND PRESENT STATUS OF THE PANAMA CANAL.—(See page 442.) 
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The Editor is always giad to receive for examination illustrated 
articles on subjects of timety imterest. If the photographs are 
sharp, the short, and the facts authentic, the contributions 
will receive special attention. Accepted articles will be paid for 
at regular space rates. 








ALTERNATIVE PLANS FOR THE PANAMA CANAL. 

An engineering work of the great size and com- 
plicated character of the Panama canal should be the 
subject of most exhaustive examination before the 
final plans for its construction are adopted. To the 
lay mind it might seem that already time and expense 
enough had been incurred in preliminary investiga- 
tions; but to the engineer it is well known that in 
hydraulic works of the magnitude of the Panama canal, 
it takes years to acquire that intimate knowledge of 
climate, topography, and sub-surface conditions, which 
is absolutely essential before he can say, “I will build 
this work upon such a plan, for such a cost, and 
within such a time.” 

That the last word must not be too hastily spoken 
in the matter of selecting the general plan of this 
canal, is shown by the fact that Mr. Lindon W. Bates, 
one of the most experienced of American engineers 
in work involving heavy excavation, has recently pre- 
sented to the President two alternative plans for the 
construction of the canal, which have so much to 
recommend them that they are certain to receive most 
careful consideration from the cana! commission. The 
leading illustrated article of this issue gives a clear 
account of the plans for a _ sea-level canal that 
are tentatively favored by the present commis- 
sion: and they fourm the basis of comparison in 
the present sketch of Mr. Bates’s suggestions. The 
first of his projects involves the construction of two 
large termina! lakes, one extending from Mindi near 
the Atlantic Ocean to Bohio, a distance of 12 miles, 
and the other reaching from La Boca to Pedro Miguel, 
a distance of 5 miles. These two large reservoirs 
would afford about 17 miles of lake navigation, and 
because of the higher speed at which ships could 
travel in crossing them, would reduce the time of 
transit three hours below that which would be neces- 
sary to pass through the proposed sea-level canal. 
Entrance to the lake at the Atlantic end would be 
by locks with a iift of about 25 feet. One advantage 
of the lake would be that a large area of swamp land 
would be covered by fresh water, and a fine interior 
harbor created for vessels; moreover, al! excavation 
of the channel along the sailing route could be per- 
formed by floating dredges. The canal between the two 
lakes, thus formed, would be excavated through the di- 
vide at the same level as the lakes, there being thus a 
single summit level of plus 20 from the Mindi dam on 
the Atlantic to La Boca dam on the Pacific. At Gam- 
boa, which is about midway between Bohio and Pedro 
Miguel, Mr. Bates proposes, for control of the Chagres, 
the construction of a dam provided with under-sluice- 
ways, with provision for discharging one-half of the 
flood waters of the Chagres River to the Pacific and 
one-half to the Atlantic. The great advantage of this 
plan over the one proposed by the present chief engi- 
neer of the canal is that it will be possible to receive 
the sudden floods of the Chagres in a reservoir that 
is normally empty, and permit them to escape at will. 

The second project offered by Mr, Bates provides for 
four locks, with a summit elevatfOn 52.5 feet above 
mean sea level. This plan, in addition to dams at the 
Atlantic and the Pacific end of the canal, calls also for 
the erection of dams at Bobio and at Pedro Miguel, and 
the creation of a lake at Bohio with a surface level 
of 52.5, which is entered by locks with a lift of about 
30 feet, and which extends for 15 miles to the foot of 
the Culebra divide. The is cut through the di- 
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A comparison of these two projects of Mr. Bates 
with the sea-level canal recommended by the present 
chief engineer, shows that unless there are some physi- 
cal features that would prevent its execution, either 
of the new plans would have several important points 
of advantage over the sea-level plan. For in the first 
project there would be 17 miles of lake navigation, 
and in the second 26 miles (over one-half the length of 
the canal), as against an all-canal navigation in the 
case of a sea-level canal. The time of transit of large 
vessels would be reduced from say 12 hours to about 9 
hours, and the time of completion from ten years, 
which is the most optimistic estimate of the chief 
engineer, to eight years. Finally, judged on the ques- 
tion of cost, Mr. Bates estimates that there will be a 
saving of about $85,000,000. 

The fact that an eminent engineer, as the result of 
an independent investigation of the problem, should 
be able at this late day to present a scheme that has sg 
many admirable features, certainly shows the wisdom 
of the President in determining to call in some of the 
most eminent engineers of Europe to act in a consult- 
ing position with our own engineers in choosing the 
final plans fer the canal. So monumental is this work, 
so far-reaching will be its effects upon the commerce 
of the world, that the plan upon which it is built 
should be not merely a good one, but the very best 
possible for the conditions. 
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AN ATTACK ON THE WIRE-WOUND GUN. 

An ex-lieutenant of the British navy has created 
not a little stir in naval circles by writing a series of 
letters to the London Times, in which he tries to throw 
discredit upon the wire-wound gun. These letters 
were based upon the fact that some guns of this type 
in the British navy had developed a crack in the 
liner, the thin inner tube which carries the rifling, 
and had been sent to the gun factory to be relined. 
It must be admitted that on the face of it the mere state- 
ment that some 12-inch guns had “cracked,” sounds 
ominous. But when we come to examine into the 
construction of these guns, the location of the cracks, 
and their effect upon the strength of the gun, we find 
that the defects are of such minor consequence that 
the strength of the guns is not in the least affected 
As a matter of fact the very powerful powder, cordite, 
used in the British navy exercises such a rapid scoring 
effect on the liner, that after a certain number of 
rounds have been fired. the guns must be returned to 
the factory for relining. The scoring of the gun is 
the penalty which the authorities are willing to pay 
for the sake of using a powerful explosive, whose bulk 
is not much more than half as great as that of the less 
powerful propellants which do not score the guns so 
severely. 

The 12-inch wire-wound gun is assembled in the fol- 
lowing manner: First there is the inner tube or liner, 
which is placed there to carry the rifling grooves and 
to protect the gin proper from the action of the white 
hot powder gases. Then comes the main tube, or A 
tube, as we should call it in this country, a thick, 
heavy tube extending the full length of the gun from 
breech to muzzle, whose object is to carry the 100 
miles of wire which is wound upon the tube, and 
which constitutes the actual strength of the gun. The 
wire is wound at a tension so great that the metal 
of the tube is thrown into a state of initial compres- 
sion. This compression is such that when the gun is 
fired, the whole of the bursting or tangential stress is 
immediately transmitted’ to the wire, which has an 
ample margin of strength to take care of any legitimate 
pressures that are set up by the powder.. In the Eng- 
lish guns the A tube is forged and bored and turned 
from a single piece of metal. In the Brown wire gun, 
as manufactured in this country, the A tube is formed 
of a series of involute, overlapping, thin steel plates, 
and in this gun the wire is wound at such great ten- 
sion on thé tube that when the gun is fired, the metal 
of the tubé never even passes from a compressive to 
a tensile c@ndition. In both guns the wire winding 
is covered from breech to muzzle with a pair of outer 
steel tubes which serve to protect the wire from injury 
by shot or shell. In the gun as thus made up, the 
longitudinal stresses tending to pull the gun apart in 
the direction of its axis are taken care of by the inner 
Larrel or A tube, and by the outer hoops, which are 
locked into one another. The bursting stresses are 
resisted by the wire-winding, assisted by the outer 
hoops, and the inner tube or liner is not called upon, 
in estimating the strength of the gun, to resist either 
of these stresses, tangential or longitudinal. So true 
is this, that the liner might be split through its entire 
length, as we believe happened in some of the guns in 
question, without impairing the strength of the gun. 

The Screntiric AMERICAN holds no brief for the wire- 
wound gun, and we merely desire to place the full 
facts of the case before the public, especially at the 
Present juncture, when the gallant little Japanese 


_Ravy is having to depend upon guns of this type in 


_ thé most momentous crisis of the war. We understand 


‘that the wire-wound guns of the Japanese have given 


JUNE 3, 1905. 


excellent service, and that, in spite of the severe gery- 


ice to which they have been put, there has been no 
case of failure. As to the life of the wire-wound gun, 
it appears that when the first of the type were made 
for the “Majestic” class of battleships of the British 
navy, it was estimated that the inner tubes would not 
last for more than sixty to eighty rounds. But, ae. 
cording to the Admiralty, the equivalent of 162 rounds 
has already been fired from one of these guns, and 
others which have fired the equivalent of over sixty full 
charges, are still perfectly serviceable. In this con- 
nection it is of interest to note that the highest veloc 
ity yet attained in this country for a gun of large 
caliber was recorded not long ago in the army tests at 
Sandy Hook of the new Brown wire gun, when some 
rounds were fired with a velocity of over 3,300 feet 
per second. Another wire-wound gun, designed by 
Gen. Crozier for the army, is nearing completion, and 
will shortly be subjected to test. 
+ 8 + 

THE PREPARATION OF SURFACES FOR PAINTING. 

In preparing a panel of wood or cardboard tor the 
reception of a painting in oil colors, it is desirable to 
make the ground agree with the layer which forms the 
painting in respect to expansion by heat and moisture, 
otherwise cracks are sure to occur in time. The 
panel may be painted with boiled linseed oil, which 
penetrates to a certain depth and is hardened by oxida- 
tion to a thin, tough coating, identical with the hard- 
ened oil in which the pigments are imbedded. A paint- 
ing on such a ground may be exposed to great varia- 
tions of temperature without danger of cracking. The 
preparation takes time, as the oil must become quite 
hard before the painting is begun. It is advisable to 
oil both sides of the panel and the edges, to prevent 
danger of warping from dampness. The best way to 
oil panels in quantity is to place them on edge, sep- 
arated by small blocks of wood, in a tin vessel which 
is then filled with well-boiled oil, heated gradually from 
beneath to 110 deg. or at most 120 deg. C. (230 deg. to 
248 deg. F.) and allowed to cool. The pores ot wood 
and cardboard are filled with air, and both contain 
large quantities of water, the moisture in thoroughly 
air-dried wood amounting to 20 per cent by weight. 

During the heating the air is first driven out, and 
then the water, which at 120 deg. C. may be assumed 
to be entirely expelled, and during the slow cooling 
the external air pressure forces the oil so deeply even 
into hardwood that panels a quarter or a third of an 
inch: thick are saturated throughout. The panels are 
taken out and allowed to drain, and the excess of oil 
is removed with a cloth or brush. They are then kept 
standing on edge, without touching each other, for sev- 
eral months, in order to harden the oil in the interior 
as well as on the surface. 

Paintings on panels thus prepared are not only un- 
injured by variations in temperature and humidity, but 
they may be cleaned by washing and are not attacked 
by insects, which often ruin unprepared panels. 

Metallic grounds are little used by artists, although 
very small paintings are sometimes executed on plates 
of copper. Such plates, though strong, durable, and 
proof against dampness, are peculiarly liable to produce 
cracks in the paintings executed on them, because they 
expand or contract so greatly and so quickly with every 
change of temperature. This defect, however, can be 
remedied to a great extent by giving the metal a 
tough, elastic coating, for which purpose linseed gil is 
again employed. The plate is roughened with a fine 
file, slightly polished with pumice stone, washed, dried, 
and immediately painted very thinly with hot oil, 
which penetrates into a!l the irregularities and, when 
hardened, adheres firmly, the adhesion being increased 
by chemical action of the acids in the oil upon the 
copper, which thereby assumes a greenish tint. Three 
coats of oil are given, each of which is allowed to 
vecome quite hard before the next is applied. 

The painting, therefore, rests on a tough, elastic 
coating of hardened oil, which protects it from the 
effect of expansion of the metal. 

Sheet-metal signs and the lettered and decorated tin 
boxes in which small wares are sold soon become de 
faced when exposed to changes of temperature, partic- 
ularly if the colors have been mixed with quick driers, 
as is generally the case. The process above described 
is too costly to be applied to most of these articles. 
A simpler method consists in giving the metal one 
coat of thoroughly boiled oil, or better drying oil, 
and grinding the colors in the latter without any 
special drier. The plates do not dry very rapidly, but 
this simple process is not only cheaper, but more ef- 
fective in securing permanence than the use of colors 
ground in soft resin varnishes, as practised by some 
manufacturers. 

Plaster and stucco are painted in both ofl and dis- 
temper. The colors sink into the porous wall, and one 
spot may have to be repainted several times to produce 
the desired effect. This inconvenience is easily avoid- 
ed by giving a preliminary coat of size for distemper, 
or of hot boiled oi! for oi! painting. 

The finished painting should receive a coat of var 
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nish or paraffin. When paraffin is used, however, the 
wall should be neither sized nor oiled before painting, 
and the colors should be mixed with a minimum quan- 
tity of thin size. When dry they are covered with 
inadied paraffin, hot enough to sink weil into the wall 
before solidifying, a condition which is made known 
by the instantaneous disappearance of the gloss. Ad- 
ditional coats of paraffin are then applied until a per- 
manent gloss is produced, and the surface is finally 
polished with a woolen cloth. Such mural paintings 
are very permanent, as the chemically-inert paraffin 
protects both the wall and the colors.—Condensed from 
Der Stein der Weisen. 
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THE HEAVENS IN JUNE. 

BY HENRY NORRIS RUSSELL, PH.D. 

With the recent astronomical periodicals comes fuller 
information about the two new satellites of Jupiter. 
Thanks to the zeal of Prof. Perrine, a sufficient number 
of observations of each of these bodies has been ob- 
tained, before Jupiter got too near the sun to be seen 
by night, to enable their orbits to be roughly calculated 
This makes it certain that these faint specks are really 
moons of Jupiter and not merely small asteroids which 
happened to be near him when the first photographs 
were taken. It will also make it easy to find the satel- 
lites again when Jupiter reappears in the morning sky 
by telling us where to look for them. 

The results which Prof. Perrine has announced are 
somewhat remarkable. The sixth satellite (which is 
the brighter of the two) is about seven million miles 
from the planet, and takes about 250 days to complete 
a revolution. The outermost satellite previously known 
(the fourth) is only one-sixth of this distance from 
Jupiter and its period is about sixteen days. 

The seventh satellite, which is much fainter, re- 
volves in an eccentric orbit, at a mean distance of 
about six million miles, with a period of some 200 days. 

The planes of the orbits of these two satellites are 
considerably inclined to that of the orbit of Jupiter, to 
the orbits of the inner satellites, and to each other. 

They are both very small bodies. The sixth satellite, 
which is of the 14th magnitude, has been seen with the 
26-inch telescope at Washington, and is therefore with- 
in the power of a number of instruments, The seventh 
satellite is estimated as 16th magnitude—about as 
bright as the new satellite of Saturn—and can only be 
seen with one or two of the very largest telescopes. 
They are so far from the planet that they might have 
remained undiscovered for centuries had it not been 
for photography 

From their brightness, as compared with the larger 
satellites, Prof. Perrine concludes that the sixth satel- 
lite is 100 miles or less in diameter, and the seventh 
about 35 miles 

It is not yet known whether these two new satel- 
lites revolve about the planet in the same direction as 
the other five. How this may remain indeterminate, 
when so much is known about their orbits, appears 
from the following considerations: We can tell by 
watching the satellite go once round Jupiter (or even 
part of the way round) how far to the left and right 
of the planet it goes, how long it takes to go round, 
and so on; but we cannot tell merely by looking at it 
whether it is nearer to us than Jupiter, or farther 
away, whether it is approaching us, or receding from 
us—and this is just what we need to know to deter- 
mine the direction of the satellite’s motion. To solve 
the problem we must wait a year or two, until Jupiter 
has moved some way along his orbit, so that we see 
the orbits of the satellites at a different angle. Then, 
by combining the two views of the orbit, we can tell 
which is the nearest part of it in the same way in 
which the stereoscope, by combining two views of a 
landscape, enables us to pick out the nearer objects. 

It will be of great interest to see whether these two 
satellites go backward, like Phebe, the outer satellite 
of Saturn, which they so much resemble in other ways, 
or have a direct motion like the general run of satel- 
lites, 

The brightest objects in the evening sky are Arcturus 
and Mars. At 9 P. M. in the middle of this month they 
are both close to the meridian, Arcturus being about 
20 deg. south of the zenith (in the latitude of New 
York) and Mars about 35 deg. lower down. The planet 
is brighter and redder than the star. To the right 
of Mars and nearly at the same level is Spica. The 
other stars of Virgo are higher up and farther west. 
Below them is the little group of Corvus. Leo lies in 
the west at a moderate altitude. Below him is Hydra, 
whose long tail stretches to the meridian under Mars. 
Ursa Major is high up, extending northwestward from 
the zenith. Castor and Pollux are still visible in the 
northwest and Capella is just setting still farther to the 
north. 

On the meridian below Virgo can be seen a part of 
Centaurus. Its two brighter stars, which almost equal 
Arcturus, can only be seen from points south of Iati- 
tude 30 deg 

In the southeast is Scorpio. The three stars which 
lie near the creature’s head and the red Antares at its 
heart are all visible, but its long tail extends below the 
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horizon. The tangle of stars above and to the left of 
Scorpio form the constellations Serpens and Ophiuchus. 
Through them runs a branch of the Milky Way. 

Farther north is a line of fine constellations. Aquila 
is low in the east. Its principal star, Altair, is flanked 
by a smaller one on each side. Higher up and farther 
north is Lyra, which contains Vega, the brightest star 
in this part of the sky. Between Vega and Arcturus 
are Hercules, marked by a figure shaped like the key- 
stone of an arch, and Corona, whose stars form a semi- 
circle. Below Vega, to the left, is Cygnus. Cassiopeia 
is beneath the Pole. Cepheus on the right. 

THE PLANETS. 

Mercury is morning star till the 24th, when he 
passes through superior conjunction and becomes an 
evening star.’ He is not well seen at any time during 
the month. 

Venus is morning star in Aries and is very con- 
spicnous, reaching her greatest brightness on the 
2d and rising between 2 and 3 A. M. all through the 
month 

Mars is the principal feature of the evening sky. 
He is on the border of Virgo and Libra, and comes to 
the meridian at 9.50 P. M. on the Ist and at 7.50 on 
the 30th. He is still quite near opposition, but is 
gradually receding from us, and his distance in- 
creases from 51 to 63 millions of miles during the 
month. He is nearer at the present opposition than 
he has been for some years past (though not so 
near as he will be next time) and his surface will 
doubtless be carefully scrutinized. 

Jupiter is morning star in Taurus, rising about 3 
A. M. Venus is slowly overtaking him, but they will 
not be in conjunction till next month. 

Saturn is in Aquarius and rises about midnight. 

Uranus is in opposition on the 24th. He is very 
far south, being in R. A. 18 h. 16 m , dec, 23 deg. 41 m., 
about 31% deg. south of the fourth magnitude star 
w Sagittarii,. 

Neptune is in conjunction with the sun on the 30th 
and is invisible. 

THE MOON. 

New moon occurs at 1 A. M. on the 3d, first quar- 
ter at 8 A. M. on the 10th, full moon at 1 A. M. on the 
17th, and last quarter at 3 P. M. on the 24th. 

The moon is nearest us on the 13th and farthest 
away on the 25th. She is in conjunction with Jupiter 
and Mercury on the Ist, Mars on the 13th, Saturn on 
the 22d, Venus on the 28th, and Jupiter again on the 
29th. The conjunction with Saturn is close. 

At 10 P. M. on the 2ist the sun reaches his great- 
est northern declination, and enters the sign of Can- 
cer, an event described by the almanacs with the 
conventional phrase “Summer commences.” 

Cambridge, May 9, 1905. 

—_—_——-—»>-o->+ => 
ELECTRICITY AND BREAD. 

The power of the electric current to decompose cer- 
tain substances in a singular way has led to an im- 
portant development of electro-chemistry. In this 
connection experiments have recently been made i 
Paris, seeking an improvement in bread making. 

Laboring under the mistaken impression that the 
whiteness of wheat bread determines its quality—that 
the whiter the bread the better—the Parisian public 
has for years been growing more and more exacting 
on this score, and therefore the fineness of grain flour 
has been graduaily approaching a limit. The public 
has, as a consequence, received a less nutritive food, 
it being a known fact that the core of the wheat grain, 
which is the chief constituent of bread, while produc- 
ing the whitest flour, at the same time contains the 
smallest amount of albumen and is thus least nutri- 
tious. 

There has recently been raised the hope of obtaining 
a whiter bread by aid of electricity, for which purpose 
the flour was brought in contact with electrified air, 
whose ozone possesses efficacious bleaching properties. 
A report to the Academy of Sciences at Paris on the 
result of an experiment with flour treated in both the 
ordinary way and by electricity, under similar condi- 
ticns, explains that the flour subjected to electric influ- 
ence was much whiter in color, but that its taste and 
odor were far inferior to those of flour treated by 
the ordinary method. The amount of phosphorus was 
the same in both, but the quantities of fatty and acid 
substances varied largely. Thus, in flour treated by 
electricity the fatty substances proved rancid, glutin- 
ous, and of a less yellowish color, and instead of re- 
taining their usual aromatic, yellow state, became oxi- 
dized and partly converted into white sebacic acid, 
which could be dissolved in alcohol. The glutinous 
substances were discolored and changed. 

The bread made from this flour was whiter than 
usual, but of inferior taste, and the experiment serves 
to demonstrate that electric treatment, while success- 
fully turning flour whiter, injures it. 

——_—_——__ 0+ +e -——— 

The number of persons employed in the United King- 
dom in mines underground in 1904 was 681,683, against 
676,746 in 1903; and the numbers above ground were 
165,870 and 165,320 respectively. 
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SCIENCE NOTES. 

A rubber film glove, the feature of which is antisep- 
tic qualities, has been devised for surgeons. The idea 
consists of immersing the hands in a weak solution of 
gutta-percha in benzine or acetone, or applying the 
solution to the skin of the patient. The purpose of the 
film is to seal the surfaces of either the hands or skin 
with an insoluble, impervious, and practically imper- 
ceptible pellicle, which will not allow the secretions 
of the skin to escape, and will not admit blood, pus, or 
secretions into the crevices of the skin. Such a pro- 
tective measure for surgeons is preferable to working 
with rubber gloves, inasmuch as the sense of touch or 
pliability of the skin is not impaired in any way, as is 
the case when detachable gloves are used. 

A report has been presented to the French Academy 
of Sciences by M. J. Violle “on the action of hail can- 
nons.” In this report is given for the first time some 
trustworthy information covering a wide area and for 
an extended period, thereby supplying conclusive evi- 
dence as to the utility of this means of avoiding or 
mitigating damage in the vineyards from hailstorms. 
M. Violle’s report refers to the district of Beaujolais, 
where there are established twenty-eight societies for 
dispersing in this manner the hailstorms common to 
that region. Comparing the losses suffered in the 
period 1900 to 1904, since the introduction of the can- 
non, with those of the preceding ten years, from 1891 
to 1900, the evidence strongly supports the view that 
the cannon firing is protective. It has been frequently 
noticed, M. Violle remarks, that both lightning and 
thunder are suppressed within the zone where cannon 
are used, although they may be raging just outside the 
area. 

Some discoveries of valuable archwological interest 
have been made in the tombs of Luxor by Mr. Theo- 
dore M. Davis, of Newport, R. I., who has been annual- 
ly wintering in Egypt for many years. Mr. Davis has 
become an enthusiastic Egyptologist, and has carried 
out a number of excavations. During his latest tn- 
vestigations in February last, he unearthed in the Val- 
ley of the Tombs of the Kings in Luxor the tomb of a 
daughter of Amenhotep IIIf. and of the father and 
mother of his wife Queen Thy. The mummies of the 
father and mother had been carefully unrolled in the 
search for jeweis and gold in ancient times, but noth- 
ing had been discovered. The tomb contained coffins 
covered with gold leaf, carved and gilded chairs, ala- 
baster Canopic jars, religious symbols of fine quality, 
a large roll of papyrus, and a complete chariot with 
wheels, pole, and neck yokes. The body of this 
chariot was covered with gold leaf. A special interest 
is attached to the last named, as it is the only com- 
plete chariot that has yet been discovered. It has 
been removed to the Cairo Museum. 

A discovery of great archeological interest has been 
made in the district of Umtali in Central Africa dur- 
ing some recent exploration, Extensive ruins of what 
apparently were buildings of some antiquity have been 
revealed. One of the most interesting objects unearthed 
is a structure shaped like a cairn, and unique in the 
history of the country since the establishment of white 
rule. It is twelve feet long and about the same width, 
with a smal! curious construction at one end. Notable 
features of the cairn are that each side—excepting one, 
which has been displaced by the growth of a large tree 
—bears traces of skilled handiwork. The material, 
which strangely enough differs in character, is dressed 
and faced throughout in artistic style. One side is 
composed entirely of quartz, while the others consist 
ot soapstone and gneiss respectively. Whether the 
structure covers the remains of some distinguished 
ancient, or merely symbolizes some important event in 
early times, remains to be seen. The whole of the 
ruins, and particularly the cairn, are being carefully 
examined by an expert, in the hope that they may fur- 
nish a clew, if not the key, to the mystery of the ruins 
at Great Zimbabwe. 

The Secretary of the Treasury has instructed the 
collectors of customs that the astronomical instfu- 
ments exported from this country for use by various 
astronomical expeditions for observing the coming 
eclipse are to be readmitted free of duty. The order 
was the result of a long correspondence between the 
director of the Lick Observatory in California and the 
Secretary of the Treasury. W. W. Campbell, director 
of the Lick Observatory, contended that the astronom- 
ical instruments which will be used for observing the 
eclipse should be readmitted into this country free of 
duty. Nearly all were manufactured abroad, Secre- 
tary Shaw has ruled that although the articles would 
ordinarily be subject to duty the interests of selence 
demand that the law be suspended. Among the arti- 
cles to which the ruling applies are telescopes, mirrors, 
prisms, lenses, clocks, tents, photographit materials 
and all manner of tools. A number of educational in- 
stitutions, including Harvard, Princeton, and the Uni- 
versity of Indiana, and aiso the United States Naval 
Observatory will contribute equipment for the three 
expeditions. The Lick Observatory will take general 
charge of the expedition. 
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A New Incandescent Lamp. 

A new incandescent lamp with a zirconium filament 
is announced in Germany Prof. Wedding, the well 
known physicist, recently presented a lamp of this 
kind to the Electro-technical Society of Cologne. The 
details of the process are as follows: To obtain the 
filament he submits oxides of zirconium and mag- 
nesium at a high temperature to the action of hydro 
gen, which gives an alloy of a more or less constant 
composition. This body is then pulverized, and by 
adding a cellulose solution it is transformed into a 
plastic and homogeneous mass. It is from this mass 
that the filaments are drawn. The latter are carbon- 
ized in an atmosphere which is free from all traces of 
oxygen, and then present a metallic appearance. It 
ia said that one pound of zirconium will 
furnish 50,000 filaments. The new lamp 
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speed which can be safely used within the city, but 
the motors can drive the card at least as high as 25 
miles an hour. Owing to the increased speed over the 
former system, the mail can be collected from the dif- 
ferent post offices at a later hour and in like manner 
the mail can be distributed sooner, so that the sched- 
ule of collecting and closing the mails can be changed 
some thirty minutes in either direction, and this is a 
great point in favor of the new system. The increased 
capacity is another advantage which is appreciated by 
the post office department. A charging station for the 
accumulators used on the cars has been installed in 
the main post office building. The sets of batteries 
are double, so that while one case of cells is being 
used on a car, the second is being charged at the sta- 
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On the Isle of Man letters can be posted 
on a ‘bus that travels across the island and carries 
the mails. The French government is the first to 
make use of electric automobiles for this purpose, de- 
spite the fact that machines of this type are now used 
so extensively for commercial purposes in this country, 
where they were first adopted for such service and 
where they are rapidly being perfected for it. That 
our own government does not take steps to improve 
its mail transportation facilities shows how unpro- 
gressive it is. Recently a large publishing house in 
New York, which has a government mail clerk con- 
stantly on duty for weighing and dispatching its mails, 
tried the experiment of making use of a novel electric 
truck driven by all four wheels, a picture of which is 
seen on this page. This truck carried a 
four-ton load of mail bags a distance of 
two and one-half miles and returned 


of England. 





is to be placed on the market at the price 
of $0.37. Under regular working, the zir- 
conium filament consumes a current of 2 
watts per candle-power, which is less than 
for the usual carbon filament. The zir- 
conium lamps are made at present to run 
with a current of 37 volts, and three of 
them can be conveniently placed in series 
across the usual 110-volt circuit. Another 
type uses 44 volts, and five lamps are con- 
nected upon a 220-volt circuit. To ob- 
tain a high candle-power lamp they place 
several filaments in the same bulb and 
the lamp is then connected directly upon 
a 110-volt circuit. Experiments which 
have been made with the lamp show that 
it has a life of 700 to 1,000 hours. 


be 
ELECTRIC MAIL AUTOMOBILES. 

The post office department of Paris is 
now using several electric mail wagons 
which are designed to transport the mail te 
matter in larger quantities and at a . 
greater speed. These now run within 
the city limits, and distribute the mail 
between the main post office and the dif.- 
ferent branch offices which lie throughout 
the city. Our engraving shows one of 








empty—thus covering a distance of five 
miles—in 58 minutes running time. It 
cut in half the time taken by horse-drawn 
vehicles, while the cost for current at six 
cents per kilowatt was about one cent per 
ton-mile of load carried. The truck itself 
weighed about four tons, hence including 
this weight, eight tons were moved at a 
cost for electricity of only half of one 
cent per ton-mile. This compares favor- 
ably with a gasoline truck, while there is 
not nearly so much wear and tear on the 
mechanism, or so many parts to get out 
of order. 
; The novel feature of the electric truck 
Hy illustrated is not so much the motors in 
the wheels as the manner in which they 
drive the latter. The armature shaft is 
placed horizontally within the wheel, 
As parallel to its plane; and a bevel pinion 
= iy on each end of the motor shaft meshes 
with a bevel gear ring attached to the 
wheel. There are two rings facing each 
other; one pinion meshes with one of 
these rings, while the other meshes with 
the opposite ring. The thrust of one pin- 
ion against its ring is balanced by that of 
the other pinion against its ring. As 
these two forces are equal and opposite, 








these new automobiles, which have been 
specially built for the purpose by Mildé 
& Co., one of the leading elec- 
trical houses of the city. The 
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they form a couple, the result of which is 
to relieve the armature bearings 
of nearly all pressure and thus 





new car has the advantage of 
running at a considerably higher 
speed and at the same time car- 
ries a larger quantity of mail 
matter—nearly half as much 
again as the horse vans which 
were formerly used exclusively 
for this purpose. These latter 
ave still in use, but it is expected 
that they will be eventually re- 
placed by the electric van. The 
latter contains about 45 cubic 
feet of available space in the in- 
terior for the mail matter, The 
automobile chassis which has 
been designed for the purpose 
carries the electric motor, which 
is built in compact form and en- 
tirely inclosed, in the center of 
the car. The differential device 
is contained in the same case 
with the motor. Chain driving 
is employed from a sprocket on 
each end of the differential shaft 
to a large sprocket mounted on 
each wheel. On the chassis is 
mounted a box body of consider- 
able size which contains the ac- 
cumulator cases in the lower 
part and above this the remain- 
der of the space is used for the 
mail matter. Access is given to 
both compartments by a double 
door in the rear. The accumula- 








reduce friction to a minimum. 
So great is this reduction of 
friction, because of the forces 
that produce rotation of the 
wheel acting equally on opposite 
sides of the bearings, that care- 
ful tests have shown .an effi- 
ciency of transmission of 99 
per cent up to 16 per cent over- 
load. When it is remembered 
that the efficiency of a well-cut 
spur gear is only 85 to 90 per 
cent, and that in most modern 
electric trucks a double reduction 
is employed, it can readily be 
seen that there is a saving of 
about 25 per cent in transmis- 
sion losses alone by employing 
the “couple gear” with single 
speed reduction. That the total 
efficiency of the vehicle is in- 
creased, also, by using four sep- 
arate motors instead of two 
seems to be demonstrated by a 
30 per cent decrease in current 


consumption when compared 
with an ordinary truck of like 
size. 

The life of the battery and 
motors is greatly lengthened, 
also because they are never 
overloaded .to any serious ex- 


tent. The Exide battery on the 
present truck has been cleaned 








tor cells are contained in a sin- 
gle box, which can be easily slid 
out and replaced by a new one. 
The driver's seat, along with the steering wheel and 
the controller for the motor circuits, is placed high 
in the front. 

it was decided to construct fifteen electric automo- 
biles of the above pattern and put them in regular 
operation within the city limits in order to give them 
a good trial and especially to compare them with the 
horse vans, both as regards economy and speed of 
running. The new automobiles commenced the regu- 
lar service about the first of November last, under the 
direction of M. Duboys, who is the chief of the mail 
transportation department. Since then the cars have 
been running very successfully, and all are in accord 
that they are a great improvement over the old sys- 
tem. Some 15 miles an hour is adopted as the highest 
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tion. When the car arrives with an exhausted battery, 
the latter is at once replaced by a fresh one, without 
any loss of time. The batteries last for half-a-day’s 
run, and the cars come in for charging twice a day, 
about noon and at night. The weight of the new cars 
is given as follows: The automobile proper, including 
the chassis, body, and mechanism, represents 2,220 
pounds, while the accumulators weigh 1,320 pounds. 
The load of mail matter is 1,430 pounds, and two 
attendants 310 pounds, which makes somewhat over 
2% tons in all. 

Automobiles for the transportation of mail matter 
are being experimented with by several of the leading 
governments, and gasoline wail cars are now in use 
in Berlin, Vienna, and in some of the rural districts 


but once in the fifteen months 
the vehicle has been in service, 
and during which time it has 
covered something like four thousand miles. 

So successful has been the manufacture of military 
rifles at the factory established in Quebec by Sir 
Charles Ross, that it is now proposed that Canada 
shall make her own cannon. The purpose in estab 
lishing the rifle factory in Quebec was to make the 
Dominion independent of English manufacturers, who, 
in the event of the interruption of communication, 
might be unable to supply rifles for the Canadian troops 
as rapidly as desired. The results have been entirely 
satisfactory. Now that the Canadian artillery is to be 
enlarged and re-armed with a more modern gun, it is 
held by military experts that the new ordnance should 
be made in the Dominion. 
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THE GRAPHIC CHRONOMETER. 
BY EMILE GUARINI. 

As its name indicates, the graphic chronometer, a 
recent invention of Dr. A. Jaquet, is employed for 
the graphic registration of time. It consists, in prin- 
ciple, of a watch having an anchor escapement of fine 
workmanship, the oscillations of which are, through 
the intermedium of a special ar- 
rangement, communicated to a 
registering lever. The time is reg- 
istered by intervals of 0.2 of a 
second; but, by simply pressing a 
lever, it is possible to obtain the 
registration in entire seconds. 
The precise moment at which the 
chronometer starts to register is 
so sharply marked that it is pos- 
sible even with a speed of 8 inches 
per fifth of a second, easily to de- 
termine the moment of starting 
within about four one-thousandths 


of a second. 
The graphic chronometer car- 
ries, in addition, two dials and 





two hands, one of which indicates 
the seconds and the other the 
minutes. Upon pressing a lever, 
it is possible to instantly bring the two hands back to 
zero. 

Owing to two terminals with which the apparatus is 
provided, it can be placed in an electric circuit and 
thus made to graphically register, for example, the 
precise moment at which a race is started. It is 
possible to stop or start the instrument instantane- 
ously by means of a lever placed at the lower part of 
the chronometer. For cases in which the arrange- 
ment of a place would cause an electric signal to be 
preferred as a register of the time, the instrument 
has been provided with a contact that permits of af- 
fecting also an indirect registration of the time. 

A control screw in front serves also for regulating 
the vibrations of the registering lever. The instru- 
ment is constructed with a view to being used with 
vertical registering drums, If, however, it is de- 
sired to effect the registration upon a horizontal 
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ELECTRIC DEAD RECKONER USED ON “VALHALLA” IN 
THE OCEAN RACE. 


BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 

Every navigator is fully cognizant of the importance 
attached to “dead reckoning,’ when no other means 
of locating his position can be followed, and special! in- 
terest attaches to the automatic dead reckoner, here- 
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with described, which is being used on the yacht “Val- 
halla” in the ocean race. For the purpose of facilitating 
dead reckoning and to enable it to be carried out with 
unerring exactitude with all possibility of errors elimin- 
ated, this ingenious electric apparatus has been intro- 
duced by Messrs. Siemens Brothers & Co., London. 
With this instrument, all chances of error are obviated, 
and the “course and distance” made since the last 
known “position left” can be taken out by inspection 
at any moment. 

The prominent feature of the appliance is that 
it makes all corrections for variation, deviation, and 
leeway. All that is necessary to determine the “course 
and distance” made, is to scale the “distance” between 
two points on the diagram with a properly divided 
parallel ruler, and then slide the ruler over the faint 
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compass card printed on the diagram, and read off the ‘ 
“course.” The rate at which the ship has been travel-° « 
ing at any moment can at once be read off the diagram, 
and the latter when filed away constitutes an actual 
record of the speed of the ship, and the course she was 
on, at-every moment of time during which the “dead 
reckoner” was in use. The instrument comprises two 
essential parts, the transmitter, 
fixed on the poop, and the record- 
er, placed in the chart-room, the 
two being connected by a smal! 
electric cable about half an inch 
in diameter, 

As will be seen from the accom- 
panying illustration, the transmit- 
ter is carried on a pillar similar 
to a ship's compass. From the af- 
ter end of the transmitter box 
projects a shaft terminating in an 
eye, to which the rotator is con- 
nected by the usual log line. This 
shaft carries a worm, which gears 
into a worm-wheel driving one 
half of a hunting switch, the other 
portion of the hunting switch be- 
ing driven through suitable gear- 
ing by a small three-phase syn- 
chronous motor, The action of the mechanism is as 
follows: As the portion of the hunting switch driven 
by the rotator is revolved, it makes a series of con- 
tacts with the portion of the hunting switch driven by 
the motor. Directly the first contact is made, the 
motor starts, and by revolving the other portion of the 
hunting switch breaks this contact, and so comes to 
rest. If, however, the rotator continues to revolve, the 
motor will continue to run at a speed directly propor- 
tional to the speed of the rotator. 

The recorder is mounted on a frame about 40 Inches 
in length by 30 inches in width, on which frame are 
carried two screw spindles at right angles to each 
other, one of which is termed the north spindle and 
the other the east spindle. The north spindle is car- 
ried by a nut in which the east spindle works, and on 

a nut worked by the north spindle is fixed a time 
printing wheel. The north and east spindles are 





drum, it suffices to lighten by means of a thumb- 
screw a pressure spring, which, bearing against 
the back part of the registering lever, serves to 
counterbalance the weight of the latter in a hori- 
zontai position. 

As regards the accuracy of the registration of 
the time, numerous experiments made with sev- 
eral different instruments have demonstrated that 
the amount of probable error varies between 0.0002 
and 0.0006 of a second. The control of the abso- 
lute variation is effected by observation, for several 
hours, of the time indicated by the hands and a 
comparison with a good chronometer. Such possi- 
bility of the observer’s making the control of him- 
self constitutes, along with its great accuracy, 
one of the principal advantages of the apparatus, 
which, inclusive of its case, weighs a little over 
five pounds. 

Its exceedingly compact form renders it par- 
ticularly well adapted for clinical operations in 
which the instruments often have to be carried 








operatively connected with a “pelorus.” 

The mechanism controlling the pelorus is driv- 
en by a motor synchronized with the motor on the 
transmitter. By this arrangement, therefore, the 
travel of the timewheel is directly proportional to 
the distance traversed by the ship, quite indepen- 
dently of the direction in which the timewheel 
travels. 

Consequently, as the direction of travel of the 
timewheel is controlled by the position of the pel- 
orus relatively to the index, the line traced by the 
timewheel is, in length, directly proportional to 
the speed of the ship, and its direction is that In- 
dicated by the pelorus, namely, the course. 

The timewheel is a circular brass wheel about 
four inches in diameter, having on its periphery 
numerals from I. to XII. representing hours, each 
hour being divided into quarters, Normally, this 
wheel is held away from the paper by a spring, but 
every 15 minutes an electric current is transmitted 
by a clock, which forms part of the apparatus, to 





an electro-magnet. This causes the wheel to press 





from one room to another, and in which an en- 
deavor is made to avoid complicated installations. 
SS  -—— 
The Atchison, Topeka, and Santa Fé Railway 
Company is 
laying some ‘ 





A View of the Recorder with Motor, Pelorus and Clock in 


the Foreground ; the Time-Printing Wheel is Shown 
Over the Paper. 


against the paper and the time as shown by the 
clock is recorded thereon. The wheel has a rat- 
chet wheel fast with it, with 48 teeth, engaging a 
pawl, As soon 
therefore as 





portions of its 
road with rails 
weighing 101 
pounds a yard. 
These rails 
have a foot 6 
inches broad, 
and itis 
thought this 
May render the 
interposition otf 
steel plates be- 
tween rail and 
sleeper entire- 
ly unnecessary. 
The fish plates 
used with these 
Tails are con- 
structed so as 
to embrace the 
feot closely. 
The practice of 
this line is to 

















the magnet has 
depressed the 
wheel to print, 
the spring 
withdraws it, 
and the pawl 
turns the 
whee! one for- 
ty-eighth of a 
revolution, 
ready for the 
next impres- 
sion. The 
printing wheel 
is inked by a 
spool, against 
which it bears 
when at rest, 
The course is 
indicated by a 
series of dots 
printed by the 
timewheel. At 
every fourth 
dot the hour is 








Place the nuts 

that secure the 

bolts of the 

fish-plates al- Plan View of the Recorder, Showing the Rectangularly Disposed Spindles, One The Transmitter Which is Operated by a Log- 
ternately i n- of Which Carries a Time-Printing Wheel by Which a Record of the Ship’s Line and is Electrically Connected With the 


Bide and out- 
side the rail, 


Course is Piotted.on the Paper. 
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Recorder in the Chart-Room. 


also printed. 
By this means 
tt is possible to 
obtain a more 
accurate reguit 
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than is attainable with a pen or pencil for tracing the 
course. The “course and distance” are reckoned be- 
tween the first and last dot, and therefore a continuous 
line is unnecessary 

The clock attached to the instrument has an eight- 
day movement, and at every 15 minutes sends an im- 
pulse of electricity to the electro-magnet controlling 
the timewheel. It has to be set to “ship's time” at 
noon every day. 

In steamships, where it is the custom to calculate 
the distance run from the revolutions of the pro- 
peller, the transmitter can be driven from the pro- 
peller shaft instead of by a rotator. A mark is made 
on one of the disks driven by the motor on the re- 
corder. By counting the revolutions of this disk in 
a predetermined number of seconds (43 seconds in the 
present case) the speed in miles per hour at which the 
ship is moving can be ascertained at any moment. 

The operation of the “dead reckoner” is quite sim- 
ple. In Ahe first place, the navigator throws the ro- 
tator overboard and connects it to the transmitter, 
fixes a sheet of paper in the frame holder, and slides it 
into position for action. The clock is then set going, 
and set “ship's time.” The timewheel is also made 
to agree with the clock. The nuts of the north and 
east spindles are released and the timewheel placed 
in the starting position. The transmitter is set in 
motion by the turning of the key. This switches on 
the current, and clutches the rotator to the hunting 
switch. 

To obtain the dead reckoning, it is first of all neces 
sary to note the ship's head by compass. The pelorus 
is then set to this course. To make any correction for 
deviation, the pelorus is moved in the direction indi- 
cated on the instrument according as to whether the 
deviation is easterly or westerly 

For the purpose of taking out “course” and “distance 
made,” the first dot (i. e. “position left") on diagram 
is connected to the last dot (i. e. “position in”) by a 
line. The length of this line is measured on the 
seale, and the result is “the distance.” By carrying this 
line by means of the parallel ruler to the compass card 
on the diagram, the course is obtained. To plot this 
result on the card from “position left’ on chart, lay 
off “course” (magnetic). Then one leg of dividers is 
placed on the side scale of the chart at about “mid lat.” 
and half the “distance” toward north is measured. Then 
the other leg of the dividers is placed in the point thus 
reached, and the first leg extended toward south to a 
point equal to half the “distance” from central point 
The dividers then show total “distance.” By placing 
one point of dividers on “position left" on chart, and 
the other point on “course” line, the “position in” is 
gained. Similarly, “difference of latitude” and “de- 
parture” can be ascertained 
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HISTORY AND PRESENT STATUS OF THE PANAMA 
CANAL. 

In tracing the history of the construction of the 
present Panama Canal we must go back to the year 
1879, when an international congress met in Paris and 
recommended the building of a sea-level canal from 
Colon on the Atlantic to Panama on the Pacific. Al- 
though many members of the congress considered that 
a eanal with locks was the most advisable type to build, 
the influence of M. de Lesseps prevailed, and a sea- 
level route was adopted. It was estimated that such 
a canal could be completed in twelve years, at a cost, 
including interest on capital, of $240,000,000. Work 
was begun in 1881, and at the outset the funds of the 
company were cailed upon heavily for the vast amount 
of plant that had to be purchased and placed along 
the line of the canal, and in providing the necessary 
shelter and conveniences for fifteen thousand laborers. 

Work was no sooner commenced than troubles began. 
Climatic and topographical difficulties began to make 
themselves felt. For 25 miles the route of the canal 
followed the river Chagres, which in the rainy season 
is subjected to enormous freshets, and inadequate pro- 
vision had been made for controlling these floods. 
As the excavation of the &-mile cut through the divide 
proceeded, it was found that the ground was of an un 
stable character, and disastrous slides occurred, filling 
the cut as fast as it was excavated. Then the first 
opening of the surface soil along the route induced 
an appalling amount of sickness, and gradualiy the 
conviction forced itself upon the company that the task 
of building a sea-level canal was beyond their powers, 
being for them, at least, both physically and financially 
impossible. The company abandoned the scheme for 
a sea-level canal, and adopted a less expensive plan, 
which called for summit elevation and the provision 
of locks. But the change was made too late, and in 
1889, after $156,400,000 had been expended, a receiver 
was appointed. The commission which was appointed 
to examine the company’s affairs found that there had 
been an enormous amount of mismanagement and mis- 
appropriation of money; but they stated that the vast 
amount of machinery on hand, the engineering data 
procured, and the labor actually done on excavation 
and embankment, were worth to any new company at 
least $90,000,000, A further extension of time was re- 
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ceived from Colombia, carrying the date of completion 
to 1904, and a still later concession extended the date 
to the year 1910. 

In the autumn of 1894, a new company with a cash 
capital of $13,000,000 was formed to complete the canal. 
On coming into possession, they very wisely determined 
to make a most thorough engineering examination of 
the problem, and asked for the appointment of a tech 
nical commission composed of eminent engineers of 
different nationalities, whose experience in engineering 
work of this kind gave them special qualification for 
passing upon the surveys and plans, which were being 
made upon a most elaborate scale by the engineers of 
the new company. This commission presented a unani- 
mous report in December, 1898, which, considering 
the standing and experience of the members, was con- 
sidered to be one of the most representative and au 
thoritative documents of the kind ever drawn up. 

The international commission found that the work 
on the canal with locks, as outlined below, was at that 
time two-fifths completed, and that it would cost $87,- 
000,000, or with twenty per cent for contingencies 
$102,400,000, to complete the work, the time re 
quired being estimated at from eight to ten years 
The route of the canal, as approved in the amended 
plans of the commission, is about the same as that 
which will be followed by the canal, under whatever 
plans it may finally be completed. Its total length is 
49 miles. The plan recommended by the commission 
has a summit level of 68 feet. A canal with two other 
summit levels, one at 96% feet, and the other of 32% 
feet, was considered, but the 68-foot level was chosen 
In these plans the Chagres River was controlled by 
constructing two large dams, one at Alhajuela in the 
upper Chagres, about 91-3 miles above the canal, and 
the other at Bohio, at the end of the sea-level length of 
the canal at the Atlantic side. The Alhajuela dam was 
to serve as a source of power and of water supply for 
the summit level, and the Bohio dam, 1,286 feet in 
length, was intended to create an artificial lake to ex- 
tend 13% miles from Bohio to Obispo, with the chan- 
nel of the canal dredged in the bed of the lake. The 
Bohio dam was intended to serve the double purpose of 
containing and controlling the flood waters of the 
Chagres, and reducing the amount of excavation neces 
sary for the canal 

The route of the canal as thus located, and probably 
to be ultimately followed, is as follows: Commencing 
at Colon on the Atlantic, the first section, 15 miles in 
length, is tidal up to the site for the proposed locks 
at Bohio, by which vessels would be admitted to the 
lake formed by the Bohio dam. Of this tide-level 
stretch of the canal, the first 12 miles are navigable, 
the depth varying from 16 to 29.5 feet. It has been 
excavated to the original width, and a portion of it 
has been dredged to the depth of 29.5 feet originally 
determined upon. After passing the locks, the canal 
channel, according to the commission's plan, would 
have extended for 13% miles along the bed of the lake 
to Obispo. Here another lift would have carried ves- 
sels to the summit level, 5 miles in length, with an ele 
vation of 68 feet above mean sea level. Descent to the 
Pacific was to have been made by locks at Paraiso, 
Pedro Miguel, and at Miraflores, where vessels would 
reach tide level on the Pacific. 

In the few years following the publication of the re- 
port of the international commission, the question of 
the advisability of the United States building an isth 
mian canal connecting the two oceans was fully rea- 
lized, and public interest was greatly stimulated when 
it was understood that the French people were serious- 
ly considering the completion of the Panama canal. 
At that time it was popularly supposed that if the 
United States government undertook the construction 
of a canal, it would build it on the Nicaragua route, 
and there was a disposition te push the matter through 
as a government enterprise with all the speed that 
the nation’s resources could guarantee. At the same 
time, the reports as to the feasibility of the Nicaragua 
canal which were made about this time by the govern- 
ment engineers, were distinctly unfavorable, and the 
confidence of the public in the possibility of building 
the Nicaragua canal for the sum of money estimated, 
and within the time specified, began to be rudely 
shaken. At the same time, the new Panama Canal 
Company, realizing that the construction of another 
canal at Nicaragua would seriously imperil the finan- 
eial success of their own canal, strongly urged the 
American people to consider the superior advantages 
of the Panama to the Nicaragua route. From the very 
first the Screntiric AMERICAN took a decided stand in 
favor of Panama; for a careful consideration of the 
two schemes satisfied this journal that, judged both 
from the standpoint of feasibility and cost of construc- 
tion, and convenience and safety of operation, the 
Panama route was greatly superior. 

The mere statement of the comparative elements of 
importance in the two canals shows at once the su- 
perior advantages of the Panama route for an isthmian 
canal. The total length of the Panama cana! is less 
than 50 miles, whereas the length of Nicaragua canal 
is 186 miles. In the Niearagua eanal there would 
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have been 50 miles of curvature, with a total of 2,339 
degrees; whereas at Panama the total length of curva- 
ture is only 23 miles, and the total number of degreeg 
771; while as for the time occupied in transit, a 400- 
foot ship would take 11% hours to pass through the 
’anama canal, as against 33 hours to pass from ocean 
to ocean by way of Nicaragua. 

The Isthmian Canal Commission appointed by the 
President to investigate the whole question, after a 
careful investigation of both routes by its own parties 
of engineers and a careful study of the records and 
plans of the two companies, strongly recommended the 
Panama route. They estimated that the work already 
done at Panama, the Panama Railroad, the maps, 
drawings, ete., and the working plant, were worth 
to the United States not more than $40,000,000. With- 
out going at any length into the history of the legis- 
lation in Congress, and the negotiations with the Pana- 
ma Canal Company, and with the Colombian -govern- 
ment, it is sufficient to say that the canal was pur- 
chased for the sum named, and the Colombian govern- 
ment received $10,000,000 for the purchase of a strip 
of land extending five miles on each side of the route 
of the canal from ocean to ocean. A commission was 
appointed to take hold of the project, undertake the 
government of the canal zone, make a start in the pre- 
liminary work of sanitation, and prosecute a thorough 
engineering survey, upon which it would be possible 
to determine the final plans for the completion of the 
great work. 

It was soon discovered that the composition of the 
commission was somewhat cumbersome, and not caleu- 
lated to give the best results in a work of this magni- 
tude, and accordingly President Roosevelt . abolished 
the commission and formed a new one which, it is be- 
lieved, will prove to be thoroughly adequate to the 
carrying through of this stupendous undertaking. The 
new chairman of the commission, Mr. Theodore P. 
Shonts, who succeeded Rear Admiral Walker, is head 
also of the First Department, which is concerned with 
the fiscal affairs of the commission and the purchase 
and delivery of all material and supplies. The head 
of the Second Department, Charles E. Magoon, is gov- 
ernor of the canal zone, and in addition to the adminis- 
tration and enforcement of law, will have in charge 
the important work of sanitation. He is to reside on 
the isthmus, and devote his entire time to the service. 
The head of the Third Department is the chief engineer, 
John F. Wallace, who is to reside on the isthmus, have 
charge of the actual work of constriction and of the 
practical operation of the railroad, with the special 
view of its utilization in the construction of the canal. 
The other members of the commission are Rear Ad- 
miral Endicott, U. S. N., Brig.-Gen. Hains, U. S. A., 
Col. Ernst, Corps of Engineers, U. S. A., and Benjamin 
M. Harrod. The chairman receives a salary of $30,000 
a year, the chief engineer $25,000 a year, the governor 
$17,500 a year, and the other commissioners $7,500 a 
year each. William H. Burr and William Barclay 
Parsons are attached to the present organization as 
consulting engineers, and one leading civi! engineer 
from England, France, and Germany will! also act in an 
advisory capacity 

The results of the elaborate surveys, and the limited 
amount of construction that has been carried on under 
the present and preceding commission, have placed the 
chief engineer in a position to outline in a preliminary 
report the probable best type and size of canal to 
build at the isthmus. He estimates that a canal 150 
feet in width at the bottom, and providing a minimum 
depth of water of 35 feet, could be built with a 60-foot 
summit level, with locks, for $178,000,000, and that 
it could be completed in from seven to eight years. 
A canal with a 30-foot level would cost $194,000,000, 
and could be built in from eight to ten years; while a 
sea-level canal would cost $230,000,000, and could prob- 
ably be completed, or at least open for use, in ten years, 
and certainly in twelve years’ time. These estimates 
are based upon the time and expense of cutting through 
the mountain divide; and the chief engineer is satisfied, 
from the experience that has already been had in 
excavating the Culebra cut, that it would be possible to 
take out material at 50 cents per eubic yard. He 
states that a mere perfunctory management of the work 
might increase this cost to 60 cents or more, whereas 
with efficient management and the use of the best ma- 
chinery, the cost might be reduced to 40 cents per 
yard. 

The further investigation that has been made of the 
site of the proposed Bohio dam, shows that there is a 
deep gorge or depression in the natural rock at this 
point, which would render it necessary to carry the 
core wall of the dam down to a depth of at least 150 
feet below sea level. Mr. Wallace, therefore, prefers 
in any case, whether a sea-level canal or one with locks 
be built, to place the dam for the control of the river 
Chagres flood water at Gamboa, where a satisfactory 
foundation can be had and suitable locations are af- 
forded for tunnel spillways. The surplus waters 
would be led from this dam either to the Pacific or to 
the Atlantic by means of tunnels through the divide 
or intervening hills. It is pointed out that the com 
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struction of a dam at Gamboa has this advantage over 
the dam at Bohio, that whereas the destruction of the 
Bohio dam either by floods or by the act of man in 
time of war, would close the canal absolutely to traffic, 
the destruction of the Gamboa dam would cause only 
temporary interruption. 
— —>~< © +a —EEE 
An Aerial Torpedo, 

A test was recently made at Rockaway Point, Long 
Island, of a noval projectile invented by Mr. Joseph J. 
Mcintyre, of Brooklyn, N. Y. As the title implies, the 
new projectile is of the explosive type, similar to a 
torpedo, but arranged to be driven through air instead 
of water. The torpedo, which resembles a huge 
rocket, carries a load of steel shrapnel and a high ex- 
plosive which may be detonated by a time fuse or a 
percussion cap. scattering the shrapnel over a wide 
area. A brass cylinder contains at the lower end the 
lifting charge by which the projectile is fired into the 
air. At the upper end is the shrapnel and the high 
explosive. Several hundred steel shrapnel bullets are 
used. They are cast in strips and arranged about the 
inside of the casing, while in the center are three sticks 
of dynamite. The bullets and dynamite are all in- 
cased in plaster of Paris. A percussion cap at the 
upper end of the cylinder explodes the charge when 
the projectile strikes an object. The time fuse passes 
up through the center of the cylinder between the 
sticks of dynamite. The projectile is arranged to be 
fired like a rocket from a tripod which may be raised 
or lowered to different angles, and thus regulate the 
distance the torpedo will cover. This may also be 
governed by varying the quantity of lifting charge in 
the cylinder. In the Rockaway Point test a small 
charge was used, so that the action of the projectile 
could more easily be followed. The rockets in this 
case covered only a quarter of a mile, while with full 
charges they would have covered a mile or more. The 
tests were very successful, the rockets exploding when 
striking the ground, tearing large holes in the sand 
and scattering bullets over a large area. Several 
rockets were also fired out to sea, and exploded on 
striking the water. The third test, that of exploding a 
rocket in mid-air with a time fuse, was also successful. 
Mr. McIntyre bas equipped his invention with a safety 
device which prevents premature explosion. This per- 
mits large quantities of the rockets to be transported 
in perfect safety 
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World’s Power Boat Record, 

The official world’s record for a power boat has 
been established by the “Napier II.,” of Great Britain. 
This boat competed in several contests last year, but 
her performances were not considered satisfactory, 
although every indication of speed was manifested. 
It was therefore handed over again to the builders, 
Messrs. Yarrow & Co., of Poplar-on-Thames, and 
drastic alterations have been effected in the design of 
the hull, which is practically a new structure. Offi- 
cially timed on the builder’s recent trials the world’s 
record for a knot was attained. Three runs were 
made over the measured mile, the first against the 
tide occupying 2 minutes 25 seconds, which is equal 
to 24.827 knots or 28.57 miles per hour; the second, 
with the tide, took 2 minutes 14 seconds, a speed of 
26.86 knots or 30.93 miles per hour; the third, also 
with the tide, was timed to be 2 minutes 12 3-5 seconds, 
a speed of 27.149 knots or 31.26 miles per hour. The 
conditions were not propitious for fast speed, as the 
boat had to contend against half a gale of wind. The 
mean pace of the first and last runs, with and against 
the tide, is 25.988 knots or 29.925 miles an hour. For 
a 40-foot boat this is a meritorious performance. The 
previous best speed was attained by “Trefle-A-Quatre” 
at Juvisy, when 22.7 knots were recorded. “Napier 
Il.” is reconstructed upon original lines. It is per- 
fectly flat-bottomed, with the sides of the bows per- 
fectly perpendicular. The boat is propelled by two 
four-cylinder engines each developing 60 horse-power 
driving twin screws. At full speed the craft rides 
with about 6 feet of her bows out of the water, but 





makes very little wash. 
—> 2 <a - 
The Current Supplement, 

The current SurprtemMeNtT, No. 1535, is opened with an 
excellent article on the car-ferry steamer “Detroit” of 
the Michigan Central Railroad. Rear-Admiral George 
W. Melville contributes a splendid review of the epochs 
in marine engineering. A technological article of in- 
terest is that on the manufacture of bronze colors. 
The artificial production of rubies is described and 
likewise illustrated. Steel-hardening metals have be 
come of such importance, that Joseph Hyde Pratt's dis- 
cussion of the subject will be followed with interest 
Inventors will find of value an article on distance con 
trol by electric waves. Producer-Gas Power Plants is 
& subject which is fully discussed by A. Frederick Col 
lins. Prof. Blondlot's puzzling discovery of the N-rhys 
is made the subject of exhaustive inquiry by C. G. 
Abbot. The usual electrical notes, engineering notes, 
and trade notes and recipes are to be found in,their 
accustomed places. 
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Automobile Notes, 

In view of the recent lowering of the 1,000-mile non- 
slop track record 4 hours, 3 minutes, and 36 seccnds 
by Charles Wridgeway on a Peerless car, further at- 
tcaspts at cutting the new time of 25 hours, 50 min- 
utes, and 1 second will doubtless soon be made, and 
automobile enthusiasts will probably have a chance 
to witness several more such tests during the summer. 
Wridgeway covered 934 miles in 24 hours, or 123 miles 
more than the Packard machine, driven by Schmidt, 
made in the same time last summer. His average speed 
was about 39% miles an hour. The car was run at an 
even rate following the indications of a speedometer. 
The only mishap was the breaking off of the exhaust 
pipe at the end of the twenty-second hour. The right- 
hand front wheel was changed four times because of the 
constant great strain upon it and its tire. The motor, 
however, did not stop during these or any of the other 
stops for supplies. : 

An overland long-distance endurance test of two 
Oldsmobile runabouts is now under way. The two ma- 
chines started from New York on May 8 and are ex- 
pected to arrive in Portland, Ore., on or before June 
21, or within 42 days. The driver of the first machine 
to arrive is to receive a $1,000 prize. The runabouts 
will be the first machines to have crossed the continent 
from east to west. The drivers expect to attend the 
Good Roads Convention at the Lewis and Clark Expo- 
sition, to the president of which they are carrying 
messages. The machines reached Des Moines, lowa, on 
May 20, after having encountered muddy and flooded 
roads in Illinois and Indiana and being pulled through 
Skunk River marshes with a block and tackle, during 
which passage they were completely submerged. They 
started from Omaha, Neb., on the 25th after spending 
one and one-half days there getting extra gasoline 
tanks fitted and preparing for the rest of the journey, 
during which they will cross Nebraska, Wyoming, and 
Oregon. 

The opening of the track racing season in the vicin- 
ity of New York occurred on May 6 at Brighton Beach. 
The chief excitement of the day was furnished by the 
remodeled Ross steamer, which performed so success- 
fully at Ormond last winter. Driven by Joe Nelson, 
this machine, which has been christened the “Lightning 
Bug,” ran through the fence and was damaged con- 
siderably, though Nelson fortunately escaped injury. 
Besides a 5-mile exhibition performance by Walter 
Christie on his front-drive racer, there were no other 
specially interesting performances. The first meet at 
Morris Park—the new automobile race track—resulted 
in the cutting of one-fifth of a second off Barney Old- 
field’s old track record of a mile in 53 seconds. The 
new time was made by William Wallace’s 90-horse- 
power Fiat. The new White steam racer did a mile 
in 53 seconds, and took second place in a 3-mile free- 
for-all race, which was won by Chevrolet on the Fiat 
in 2:514-5. The track was not in very good condi- 
tion, it being too soft and not sufficiently banked at the 
sharp turn. 

The first hill-climbing contest to be held this season 
took place at Springfield, Mass., recently, where a new 
Grout steam racer covered the 2,175 feet up a 9 to 12 
per cent grade in 34 seconds. This new racer is fitted 
with two boilers and a 50shorse-power steam engine. 
The next best time for the hill was made by a 60- 
horse-power Napier car, which took 1 3-5 seconds longer 
to make the ascent. A Ford, a Reo, a Stevens-Duryea, 
and a large Columbia won first place in their respect- 
ive classes, their times being in order, 57 3-5, 54 4-5, 
47 2-5, and 411-5 seconds. A double opposed-cylinder 
Buick car made the climb with four yassengers aboard 
in 501-5 seconds. 

An automobile street cleaner is being placed on the 
market by an English firm of motor manufacturers 
The vehicle is not only propelled by a gasoline motor 
but is provided with four separate attachments, each 
of which is operated by the motor, and is designed for 
a special function. These comprise a rake to loosen 
caked mud upon the surface of the road, squeegees for 
use in wet weather, a revolving brush to clean up 
surface rubbish or dust, and a set of overlapping scrap- 
ers to complete the cleansing work. The revolving 
brush is so arranged that the dust and rubbish which 
it removes is deposited in a special receptacle, and 
no dust is raised in the air. This is a conspicuous ad- 
vantage over the existing machine of this type, which 
can only be used at night time, when pedestrian traffic 
is practically nil, owing to the excessive contamina- 
tion of the air by dust particles. The motor vehicle 
costs about $4;000, but working at an average speed of 
eight miles an hour, and being so varied in its opera- 
tions, can carry out the work of some fifty men. These 
machines are to be introduced in English thorough- 
fares during the coming summer. 
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In making an electric furnace, according to Engineer- 
ing Record, with limestone blocks, it is necessary to 
dry them in a stove or otherwise for 10 to 24 hours, 
as the least moisture will cause a block to crack when 
subjected to the heat of the arc. 
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Why the Stone Ball Moves, 
To the Editor of the Scientivric AMERICAN: 

Concerning the spontaneously moving stone ball 
at Marion, Ohio, noticed in the Sciuenrivic. AMERICAN 
for April 15, assuming its description to be free from 
error, permit me to suggest that such a movement 
must be due to some artificial cause or to the axial 
rotation of the earth. 

If to the latter, its direction should be somewhat 
to the east of south, its southerly motion being due 
to centrifugal action, while its easterly deflection 
should be the result of a “throw,” due to the velocity 
of terrestrial rotation in that latitude, which should 
vary but little from 800 miles per hour; the actual 
direction of the rotation of the ball being the result- 
ant of these, modified by friction. 

Akron, N. Y., May 19, 1905. JuULIus Pererson, 
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The Stone Ball Again, 
To the Editor of the Scientiric AMERICAN: 

We were very much interested in the moving ball 
described in your issue of April 15, and think there is 
another probable cause not given, at least we have not 
noticed it referred to, viz., the capillary attraction 
hypothesis; and assume that the ball does not fit the 
socket perfectly, leaving a space to be filled with water, 
frequently by rain and dew distilled at night, which 
would be drawn up by the force of capillary attrac- 
tion between the cup and ball, and this film of water 
would be evaporated by the sun's rays on the south 
side first, and the ball drop to that side, causing the 
ball to move from north to south, just as we find tak- 
ing place in the instance referred to. 

Oshawa, Ont., May 23, 1905. 
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An Automobile for Market Gardeners. 
To the Editor of the Scientivic AMERICAN: 

The market gardeners and farmers of the country, 
and particularly the market gardeners, need an auto- 
mobile for working the soil. To one who reads the 
papers devoted to agriculture regularly this will seem 
to be at first glance a ridiculous statement, because the 
farm papers, almost without exception, denounce the 
automobile. Nevertheless, the machine for working the 
soil is needed, and a sale can be made of the right 
kind of a machine in spite of prejudice. Let me spe- 
cify some of the features that such a machine should 
have. 

That it should be simpie in construction is, of 
course, the first of all the requisites. It should then 
be small, so as to require but little space at the énd 
of a furrow. It should be easily steered, and turn 
within its own length. The width of tread should be 
variable. The rims of the wheels should connect 
with the hubs by means of sheet-metal plates instead 
of spokes. The width of tire should be about five 
inches. The whole machine should weigh as little as 
possible consistent with strength. It should be geared 
to run at two speeds, if not three. The motor should 
be designed so that it could be disconnected from the 
wheels of the machine, and used for the numerous 
purposes for which motors are wanted on the farm, 
such as thrashing and pumping. The machine must 
be arranged to drag all kinds of farm implements, and 
to haul the crop to market. If it were able to do serv- 
ice as a carriage as well, so much the better. 

In proof that such a machine can be sold in spite 
of prejudice, consider this one fact: Gardeners now 
plant many vegetables in rows three feet apart, that 
might better be planted a foot apart. The wide spaces 
are required because a horse must be used to cultivate 
the vegetables. I have heard of spaces two feet wide 
between rows being caltivated by a horse, but I never 
saw it done, A well-built machine could travel he- 
tween rows a foot apart, or at worst fifteen inches 
apart, and that is to say that an automobile cultivator . 
would just about double the truck crop that can be 
raised on an acre of ground. “ 

When the late W. W. Huntley, of Silver Creek, N. Y¥., 
began making bran dusters to take flour out of bran, 
the millers laughed at him. They said to take out 
the flour would spoil the sale of the bran. But Hunt- 
ley persuaded one, here and there, to try the machine, 
and he agreed to take the flour thus saved daring a 
stated period as pay for the machine. That always 
sold the machine. In like manner place a well-de 
signed automobile in the hands of a reputable track- 
grower, and the machine will sell itself. Where is the 
manufacturer who will first occupy this fleld? 

Northwood, N. Y., May 22, 1905. Jouw R. Speans. 





J. W. Provan. 
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The Crater of Kilauea, 

A correspondent located at Hilo, Hawall, informs 
us of two heavy earthquakes occurring there early 
in May, and of the great activity of Kilauea crater. 
Two fountains of lava were playing in the bottom of 
the crater pit, causing a large flow of lava, making 
an interesting sight for tourists, 
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THE GRUBB GUN-SIGHT. 

A collimating telescopic gun-sight has been invented 
by Sir Howard Grubb, which departs so radically from 
the usual type of sight, that a brief description of its 
salient features may not be without Interest. 

As shown in Fig. 6 of the accompanying illustrations, 
the sight consists of a short metallic tube, the rear end 
of which is closed by a window of parallel plate glass, 
the lower portion of which is silvered on the inside, 
while the upper portion is left perfectly transparent 
The front end of the tube is closed by a curved glass, 
the concave surface of which is coated with a chem- 
ically-deposited film, which is both semi-transparent 
and highly reflective, The curved glass, therefore, acta 
as a tranemitter and a reflector of light. The tube is 
formed at the top into a hood containing a glass dia- 
phragm covered with an opaque coating, on which Is 
cut a cross. 
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no necessity for a back sight, which is a very important 
advantage in itself if the weapon is to be handled in a 
strained position, 

That the virtual or ghost image of the cross is really 
formed at or near the plane of the object aimed at, 
is proved by the small photograph in the lower right- 
hand corner of Fig. 1. The photograph was obtained 
by placing the camera a few feet behind the sight, 
focusing on the framework of the sight, and exposing 
the plate. As shown in the picture, the sight body 
itself is quite indistinct, but the distant views of the 
dome and the cross are both quite clear, proving that 
this ghost image of the cross is practically in the plane 
of the distant dome. In looking through the sight, the 
object aimed at is seen as distinctly as with any open 
sight, except for the very slight loss of light occasioned 
by the semi-transparent film. 

Much of the difficulty experienced by novices depends 
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respect it has an advantage over the ordinary telescopic 
sight, in which accuracy and constancy of adjustment 
are most essential. 

In the accompanying illustrations, Figs. 1 and 2 
show the Grubb sight adapted for use with a six- 
pounder naval mounting. The bracket for the sight is 
constructed so as to fit on the mounting after the re- 
moval of the ordinary tangent sight. The appliance is 
mounted on the top of a radial rack securely held by 
and capable of sliding in a socket formed in the sight 
bracket. A worin wheel and pinion gear serve to ele 
vate the sight rack. Deflection of the sight is arranged 
for, and consists in training the sight around a center 
by milled head and screw in the usual manner. 

Fig. 3 shows the instrument applied to a bar sight 
for a twelve-pounder rapid-fire mounting. In this case 
the sight is carried ahove the ordinary back sight, and 
may be easily and quickly removed, held as it is by a 

















Photo. taken through a sight. 


Fig. 1.—The Sight on a Six-Pounder Mounting. 











Fig. 2.--The Grubb Sight Applied to a Six-Pounder. 
































Fig. 8 —The Sight Applied to a Twelve-Pounder Rapid-Fire Mounting. Fix. 4.- The Grubb Sight Applied to a British Service Weapon. 

















Fig. 5.—Grubb Sight on a Six-Inch Rapid-Fire Gun. 


A NEW GUN-SIGHT WHICH DOES AWAY WITH THE ORDINARY 


The manner in which this optical system works is 
well shown in Fig. 6. The rays emanating from the 
target are transmitted both through the front and back 
windows without refraction, and enter the eye exactly 
as if there were no sight at all. On the other hand, 
the rays which enter the eye to form the image of the 
cross diverge, and are reflected from the silvered por- 
tien of the back window onto the concave surface of 
the front window which, being coated with a reflective 
film, diverts the rays in question through the trans- 
parent upper part of the back window, and thus to the 
observer's eye. Because of the peculiar curvature of 
the front window, the rays of the cross are parallelized 
after refiection, so that they enter the eye as if they 
had emanated from a large cross on the distant object 
itself. The cross is, therefore, optically superimposed 
on the target. 

Since the observer's eye is absolutely fixed, there is 


upon the impossibility of seeing the ordinary foresight 
of the rifle simultaneously with the target. In the 
case of the instrument we have just described, the fore- 
sight can be completely discarded. 

Although this sight is not a telescopic sight in the 
true sense of the word, it can be made to magnify, if 
desired, and that without some of the disadvantages 
of ordinary magnification. Jvst'as it is possible to 
focus both object and cross on a photographic plate, so 
also is it possible to focus both in a field glass and a 
telescope. The larger patterns of the sight (uced for 
field and naval guns and guns of position) are ali ~up- 
plied with attachments for monoculars and binoculars. 
The telescope, however, in this case is used simply as % 
means of magnification of both object and cross, an 
any error of adjustment or looseness in the lenses in 
no way affects the accuracy of the sighting, because it 
affects both the object and the cross equally. In this 
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Fig. 6.—Optical Principle of the Grubb Sight. 
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bayonet joint arrangement and a smal! spring catch. 

Fig. 4 shows the sight fitted to a British 0.303 service 
rifle. The sight does not interfere at all with the ordi- 
nary sights, because it is mounted to slide on the face 
of an are on the left-hand side of the rifle. The top 
of this arch is notched, and the notches are cut to cor- 
respond with given ranges engraved on the arc. A 
spring catch holds the sight at any of the notches, 
adjustment of range being effected by sliding the sight 
along the arc. 

In Fig. 5 the Grubb sight is shown fitted in conjunc- 
tion with a bar sight of a six-inch rapid-fire mounting, 
the Grubb sight being carried on an extension of the 
ordinary sight bar, so that it is to the rear and slightly 
above the ordinary back sight 
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It is calculated that the mass of the solar corona ‘8 

not necessarily greater than 25,000,000 tons. 
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Rock Excavation in the Culebra Cut. 




















Partially Excavated Portion of the Canal at Atlantic End. Old Spanish Fort and Islands at the Pacific Entrance. 





Photos copyrixui, 1904, py Underwouu & Uuurrwoud, 
By Launch up the Excavated Portion of the Canal. Part of the Old Company's Plant. 
HISTORY AND PRESENT STATUS OF THE PANAMA CANAL.—(|See page 442.] 
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THE ALGIERS-TOULON MOTOR-BOAT RACE. 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 

The Algiers-Toulon race was organized in the first 
place by the Matin, one of the leading Paris journals. 
Then followed the cup offered by M. Charley, the Paris 
representative of the Mercedes automobile company. 
The French Minister of the Marine offered a prize, and 
alse lent his aid to the event, and allotted a torpedo 
destroyer to accompany each of the racers. This en- 
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the lot. It weighed 15 tons, and had a draft of 4 feet. 
Two Beaudoin motors of 100 horse-power each drove 
twin screws. This boat had nine men on board. De- 
spite the fact that she carried 700 gallons of gasoline, 
lack of fuel was one of the causes for her final aband- 
onment. 

The start took place from the port of Algiers at 6 
o'clock in the morning, led off by the “Quand-Meme.” 
Then, at intervals of a few minutes, came the “Mer- 
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ried off the honors of the first part of the course. It 
came into port accompanied by the destroyer “Are,” 
and after the latter had anchored, the “Fiat” made a 
brilliant run across the port at full speed, amid wild 
cheering from the assembled crowd. It had made the 
long trip of over 200 miles without the slightest acct- 
dent, and had kept up a very regular speed. Prepara- 
tions were then made for leaving Mahon, and continu- 
ing the second part of the race to Toulon. But on ac- 




















The 30-Foot Long, 51;-Foot Beam, 25-36 H.-P. “ Fiat.” 


This boat weighs only GUO Ibs. Although the smaiiest in the race, it made the best 


The * Camille * 


time, going half way across the Mediterranean Sea (225 miles) in 12 houre 


at an average speed of 16 knots (18.54 miles) an hour. 


couraged the constructors to build a type of especially 
heavy racing boat, adapted to run in the open sea. 
The racers varied from 30 to 80 feet in length, and the 
motors ranged from 35 to 200 horse-power. The smal! 
est boat was the Italian racer “Fiat,” which measured 
30 feet in length, while the largest, the “Quand-Meme,” 
owned by the Duc Decazes, was 73.46 feet long, 9.84- 
foot beam and 1.05-foot draft, and fitted with two 
motors of 100 horse-power and driving twin screws 
The “Camille,” a Paris-built 

power and 43 feet length, was 
du Gast, the well-known sportswoman 
acles If.” was built of mahogany. It 

hull, with tarred paper 
between the layers. The 
machinery was wel! 
protected by a liberal 
deck. The boat was 35 
feet long, had a 60 
horse-power motor, and 
carried a crew of seven 
The hulls of the two 


racer of 60 horse- 
piloted by Madame 
The “Her 
had a double 


cedes C. P.,” the “Mercedes-Mercedes,” the “Fiat,” 
the “Camille,” the “Malgré Tout,” and the “Her- 
acles_ Il.” The time was taken upon one of 
the large torpedo destroyers, which lay at the 
mouth of the port, as the boats passed by at full 
speed. The line of boats was preceded by “La Hire” 
and followed by the “Mousqueton,” while the bat- 
tleships “Kleber” and “Desaix"” accompanied the fleet 
on the passage. A few of the motor boats, such 


as the “Heracles II." and the “Malgré Tout,” hoisted 

their sails at the start, while the with the 

motor alone. They soon disappeared in the distance 
Six of the boats arriving at 


rest ran 


succeeded in Mahon 


Madame du Gast Piloting the 43-Foot, 60 H.-P. “Camille.” 


reached Port Mahon second 1p 16 hours, or at an average speed of 12 1-5 knote (14 miles) an hour. 


count of the bad weather and the heavy sea which 
prevailed, they were obliged to remain in the port for 
several days, and could not start again before May 13 

The boats started at 4 A. M. in good order, but after- 
ward the sea became rougher. The “Fiat” had to be 
taken on board “La Hire” when 45 miles out from 
Mahon, as it passed through the smaller waves and 
shipped water. Then some of the other boats were 
taken in tow, owing to different accidents. These were 
the “Mercedes C. P.,” the “Heracles II.,” the “Malgré 
Tout,” and, later on, the ““Mercedes-Mercedes.” At 10 
o'clock the stiffened, but the “Camille” 
making good headway, as was also the “Quand-Meme. 
At 5 P. M. the “Ca- 
mille” had.to be taken 
in tow. The weather 
had been comparatively 
good at the start, but 
toward 10 A. M. the 
fell very 
toward 


breeze was 








barometer 


fast, and eve- 


ning a _ violent storm 





Mercedes beats, besides 
those of the “Camille 





and “Heracles II.," were 
built by the Pitre Com 




















pany in Paris The 
“Mercedes C. P.” had a 
45-foot steel hull and 
a 90-horse-power Mer 
cedes motor. She car 
ried a crew of six 
The “Mercedes-Mercedes’ was 60 feet long, and had 
two 90-horse-power Mercedes motors placed in line, 
one behind the other, and driving a single pro 
peller. This boat was provided with a mast and 
smokestack and carried a crew of five. The “Mal 
gré Tout” was 65 feet long, 11 feet beam, and had 
a 6-foot draft Its weight was 14% tons, 5 tons of 


which was due to a heavy cast-iron keel. 
as a yaw!l, earried 170 
Both the 120-horse-power 
were built by M. Roche 

men. The “Quand-Meme,” 
lustration, was the 


It was rigged 
and yards of canvas 
the itself 
consisted of six 
the il 


boat of 


square 
motor and 


crew 


boat 
The 
as can be seen from 
and 


largest handsomest 


Longitudinal Section and Plan of the “Quand-Meme.” 


in good order First came the “Fiat” at 6:15 
PrP M., it having made the 195 nautical miles 
(224.79 statute miles) from Algiers to Mahon in 
a little over 12 hours, with an average speed of 16 


knots (18.54 statute miles) an hour. Then followed 
the “Camille” at 10 o'clock, taking 16 hours for the 
trip. Not long after came the “Mercedes C. P.” at 
10:43 (17 hours), then the “Mercedes-Mercedes” at 
12:30 (18' hours), and the “Quand-Meme” at 1:45 
A. M. (20 hours). The “Malgré Tout” came into port 


towed by the “Carabine,” while the “Heracles II.” did 
not arrive until late in the morning, at 11 
Thus the valiant little Italian 


o'clock 


boat, the “Fiat,” car 


came on, which 
the 
that 


these 


was 


one of worst ever 


seen in region 
conditions 
of the boats were 
taken in and 
afterward abandoned, 
as they could 
into 

stroyers§ in 
The “Mercedes C. P.,” 
admirably, 
but the boat 
the towline 
under and 
the was only 
culty that the battleship “Kleber” 
Madame du Gast The “Malgré Tout,” 
i.” “Mercedes-Mercedes” with a 
similar fate, while the “Quand-Meme” was kept afloat 
until 5 P. M. on the 14th, when her crew were obliged 
to abandon her and be taken the “Arbalete.” 


Under 
most 
first tow, 
not be 
the 
such a 
had been 
the “Halle- 
the heavy 


hoisted de- 


heavy sea which 


running was later towed by 


barde,” was swamped in 
The “Camille,” 
left at the 
diffi- 


save 


sea, and had to be 
broke 


waves It 


cut 


atiso tow, away was 


mercy of with great 


was able to 
and the 
and 


crew. 


“Heracles met 


aboard 


Thus all the boats were lost with the exception of the 
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The 45-Foot, 90 H.-P. “Mercedes C. P.” 


This boat arrived third ip 17 hours, thus making an average speed of 114g knots (1344 miles) an hour, 


The 75-Foot, 200 H.-P. “Quand-Meme” of the Duc Decazes. 


Although she did not make as fast time as the other boats in the first halt of the race, the “ Quand. Meme ” 


proved to be the most seaworthy in the second half, as her crew stayed on ber 36 hours, 
while the other boats were abandoned a whole day before, 


THE PRINCIPAL COMPETITORS IN THE DISASTROUS ALGIERS-TOULON MOTOR-BOAT RACE. 
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Had it not been for the exceptionally heavy 


“Fiat.” 
is no doubt that they would have 


tempest, 
reached Toulon. 


there 


ee 
DO ANIMALS REASON ? 

BY NELSON R. BRIGGS. 

There is much diversity of opinion on the question 
“Do animals reason?” even among scientists. But so 
long as scientists and doctors disagree, it is an open 
question as to how much more learned they are upon 
many subjects than the common, every-day man with 
equally as good reasoning powers, and neither with 
assertions other than reasoning 


facts to prove his 


powers. 

| take great pleasure, presenting to 
the readers of the Screntiric AMERICAN, that they may 
judge for themselves, an illustration to this article 
of a photograph of a cat opening a door, and thus 
gaining an entrance to the house. [ took this photo- 
graph on March 17 last, about three P. M., after first 
watching the cat open the door two or three times, 
that I might the better judge of the best location for 
my camera, and, as I had no shutter to my lens, I was 
obliged to make the exposure by uncapping and cap- 


however, in 


ping the lens. 

The photograph speaks for itself. The cat is of the 
yellow type, of good size, and belongs to Lanson Wis- 
wall, a farmer living about three miles from Ballston 
Spa, N. Y. Mr. Wiswall says the cat was not taught to 
do this trick, if such it may be called; and how it 
came to understand or reason out that, even though 
the door was fastened with the old-fashioned thumb- 
latch, it could gain admittance to the house at will, 
by simply jumping up and grasping hold of the handle 
of the latch with one paw, and striking the thumb- 
piece with the other until the door swung open, is as 
much a mystery to him as it is to strangers who have 
witnessed the act. 

Now, does this act not show reasoning powers on 
the part of the cat, when, finding that it could not push 
the door open with its nose or paw, it looks about and 
discovers that there is a latch, by climbing up to and 
striking which with its paw, it can open the door? 

My experience and study of animals of the higher 
order of intelligence has induced me to maintain that 
most, if not all, animals do possess reasoning powers, 
and the above act simply adds to and strengthens my 
belief. 

I am not 
who says: 
simply physical.” 


disposed to agree with Mr. Burroughs, 


“Such traits in animals are 
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eral breaks in the conductor, thus interrupting com- 
munication. The steel armor wires, with the excep- 
tion of three, were broken at the twist of the loop, 
and had the cable not possessed great tensile strength 
(20,000 pounds) it would undoubtedly have been 
broken. A splice was soon made, and communication 
between Valdez and Sitka restored. 

One theory as to this peculiar accident is that the 
whale in feeding along the bottom was swimming 

















A CAT THAT HAS LEARNED HOW TO OPEN A DOOR. 


slowly with jaws open. The cable being suspended 
on irregularites of the bottom, it came across the 
whale’s open mouth, and the animal in its endeavor to 
disengage itself threw a loop in the cable. The whale 
was about fifty feet The depth at the place 
where it was found is sixty-five fathoms. 

One other case of interruption of a cable by a whale 
record. This occurred in the Red Sea many 
and was caused by a loop of the cable be- 
ing caught around the whale’s tail. This, and inter- 
esting cases of interruption of cables by fishes, are de- 
AMERICAN SuPPLEMENT, Nos, 46, 


long. 


is on 


years ago, 


scribed in Scientiri 
113, and 114. 





The Misunderstood Inventor, 
BY W. D. GRAVES. 
By a very large class, one who attempts anything 
new, with a view to getting material returns therefor, 
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is looked upon with good-natured contempt, on ac- 
count of the large percentage of failures in that line; 
yet, in most born mechanics there is an ingrowing de- 
sire to create some new thing or process, or to im- 
prove some old one, If he fails, he is laughed at; 
if he succeeds, he is pronounced “lucky.” 

For a mechanic, however, there i# little chance 
other than this, for any very material advaacement. 

Invention is one of the very few fields in which 
one can give a man his money's worth and still make 
more than wages for himself; and, as in other flelds, 
the only road to success is through repeated trials. 

Worth is often difficult to ascertain, an unknown 
quantity, generally only to be judged by what one can 
get; but, whether it is known or not, there always is a 
real value; and, in buying and selling, one must buy 
for less or sell for more, or both, in order to make a 
profit above actual living wages for work done. 

An inventor is, in a worldly sense, a creator, and 
may justly claim as recompense the value of his in- 
vention to others (though he rarely gets anything like 
that) without consideration of its cost to him; which 
cost is, by the way, generally much more than the aver- 
age observer is likely to guess. 

The cost of an invention consists not only of the 
actual time and money spent on that one device, but 
may justly include a portion of the expenditure on the 
many previous and unsuccessful ones, the bleaching 
bones of which ornament, or deface, the walls of the 
workshop of every inventor who has attained any meas- 
ure of success. 

A business man, conversing with the writer a few 
days since, commented on the remarkable sale of a 
recent invention, and observed that the inventor was 
probably making a fortune as the result of a happy 
thought. The writer happened to know that the .in- 
ventor in question was not making any fortune, be- 
cause he had not the business ability nor the capital 
necessary to make the device the success which it is, 
and that he sold his patent for a sum far under a 
fortune. 

The writer well remembers, too, the Monday morn- 
ing when he came to the shop with the “happy 
thought” shining through his countenance. 

The invention, while a “happy thought” indeed, was 
not instantaneous, but was the outcome of many years 
of thought and practical work along those lines which 
lead to successful invention; and, after the thought 
came, there were many days of work, study, and ex- 

periment before the thing was in practicable 
form 





But there is, however, considerable phil- 
osophy in Mr. Deacon's 
says: “Whenever we find an animal able 
to learn by its own individual experience, 
we have the same right to predicate mind as 
existing in such an animal, that we have to 
predicate it as existing in any human be- 
Huxley observes 


statements. He 


ing other than ourselves. 
that ‘a race of dumb men deprived of all 
communication with those who could speak, 


would be little indeed removed from the 
beast.’ ” 
Thus, it would appear that the mind of 


childhood, or in savagery, is not 
means so superior to that of the 


man in 
by any 
higher animals as is claimed by some. Such 
animals are reason of an 
anatomical accident, and not from an ab- 
sence of ideas or ignorance of words. 


speechless by 





At the time of making this invention he 
was a man whose hair was well sprinkled 
with gray, a thorough mechanic in his line, 
and the owner of half a dozen patents on 
really practical devices, none of which had 
paid expenses. 

Say who will, that he knows, yet no man 
knows or can do more than to guess whether 
an invention will or will not sell; and the 
inventor knows least of all, till he tries, 

In reckoning the cost, then, is it not just 
to reckon those years of work and study 
which he devoted to unsalable inventions 
and which led up to the salable one? 

Many writers of note, and. of technical 
education, hold that, given the demand, a 
machine or mechanical device may be very 
readily worked out by fixed mechanical 
rules; and, while this is to a certain extent 
true, it is often the case that a man with 
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AN UNUSUAL INCIDENT OF CABLE WORK. 


BY MAJOR EDGAR RUSSELL. 


Whale Caught in Sitka-Valdez Submarine Cable. 


the mechanical “knack” makes a short cut 
which leaves the calculator far behind, and 
the demand is often created by the device, 





The submarine cable between Valdez, on 
Prince William Sound, Alaska, and Sitka, 
Alaska, was suddenly interrupted on No- 
vember 6, 1904. The cable had been laid 
month before by the cable ship 
“Burnside,” operating under direction of 
officers of United States Signal Corps, and 
had been in working order up to 
the time of its from 
the Sitka office located the trouble about 
ten miles out from Sitka. The cable ship 
proceeded to Sitka to make repairs on Jan- 
uary 24, 1905. While heaving in the cable 
toward the fault, the dynamometer began 
to show considerable strain. At first it was 
thought the cable was caught under a rock, 
and the ship was accordingly maneuvered 
to loosen it Heaving in was slowly con- 
tinued, when the carcass of a whale ap- 
peared, with a loop of the cable fastened 
around the lower jaw, as shown in the 
photograph. The loop was twisted, as well, 
thus securely holding the whale. The car- 
cass was decayed, and the stench 


about a 


perfect 


interruption. Tests 


badly 








or aroused to an extent which surprises the 
longest-headed prognosticators, 

How often we see little things put on the 
market and sold in phenomenal quantities, 
for which we never dreamed of a demand 
till we saw them, but which we find abso- 
lutely essential to our comfort and wonder 
why we didn’t think of them ourselves. 

———_—_—_-+@re 

The sugar industry has made considerable 
progress in Japan of late. The extensive 
plantations of sugar cane in the island of 
Formosa are to be remarked in this connec- 
tion and show the efforts which are being 
made toward home production. It is thus 
expected to diminish the imports from for- 
eign countries. At present there are two 
large sugar refineries near Osaka and Tokio, 
which produced on an average 3,000 tons 
per month in 1903. The financial results 
are said to be very favorable, seeing that 
the cost of production is but $1 per picul 
(130 pounds). A third refinery is soon to 
be installed at Dairu in the island of Kyshu 
and it will suffice for the consumption in the 








Made the task of loosening the cable from 
the jaw most trying. During its struggles 
the huge animal had badly twisted and 
torn the cable in its vicinity, making sev- 


Untangling the Whale from the Cable. 
AN UNUSUAL INCIDENT OF CABLE WORK, 


south of Japan. The capital employed will 
be about $500,000. The works are favorably 
located near large coal mines. 
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TURRET COAL BIN FOR LOCOMOTIVE TENDERS. 

A recent patent describes a new type of coal bin for 
‘focomotive tenders which offers the advantage of hold- 
ing the coal always within easy reach of the cab, so 
that the necessity of dragging down the coal is avoid- 
ed. The bin consists of a large drum provided with a 
central pivot pin which turns in a socket bearing in 
the floor of the tender. It is also supported by rollers 
traveling on tracks on the tender. The drum carries 
along its lower edge a peripheral rack which is con- 
nected by a train of gearing with a hand wheel. The 
latter may be operated to rotate the bin on its pivot 
to any desired position. The bin is divided by a cen- 





st! Alt. 


TURRET COAL BIN FOR LOCOMOTIVE TENDERS. 


tral vertical partition into two compartments. Each 
compartment may be entered through double doors 
opening’ inwardly. These doors are cut away at the 
bottom,-forming a triangular opening through which 
the coal may be shoveled out. A vertically swinging 
gate is provided for closing this opening when desired. 
When al! the coal within easy reach of this opening has 
been shoveled out the doors of the bin may be opened to 
gain access to the rest of the coal. As soon as one 
compartment is emptied, the hand wheel is operated to 
turn the bin around until the other compartment is 
brought into convenient partition for shoveling out the 
coal. Our illustration shows the bin partly swung 
around, In the central position of the bin there are 
two doors which may be used in case of emergency. If, 
for example, an accident should occur which would 
prevent turning the bin, coal could be drawn from the 
filled compartment through one of these doors. The 
doors are arranged to open on opposite sides of the par- 
tition, so that no matter which compartment is filled it 
can be entered from the other compartment by one or 
the other of these doors. The inventor of this coal bin 
is Mr. C. C, Collette, 928 Florida Street, Springfield, Mo. 
——->-o- —____— 
IMPROVED DUMPING CAR. 
The accompanying engraving illustrates an improved 


“dumping car invented by Mr. Herman Peiler, of Koloa, 


Kauai, Hawaii, Box 20. The car is so designed that it 
may be tilted to either side desired and at such an angle 
that the entire load will be dumped. As shown in the 
accompanying engraving the car comprises a_ bed 
mounted on wheels and a body portion resting on the 
bed. The side walls of the car body are hinged at their 
upper corners so that they can swing out to release the 
load when the car is dumped. Normally these sides 
are locked in closed position by means of hasps which 
engage eyes mounted on the main part of the car body. 
The arc-shaped pins which lock the hasps are attached 
te a rock shaft passing through the car body. The posi- 
tions of the hasps on opposite sides of the car are such 


_ that when the shaft is rocked in one direction, one of 


the hasps will be unlocked, and when rocked in the 





IMPROVED DUMPING CAR. 
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other direction the other will be unlocked. Mounted on 
the bed under the ends of the car body, are rollers 
which, however, do not engage the body except when 
the latter is tilted. A pair of levers of special design 
are provided for tilting the car body, when the latter 
will roll sideways until arrested by pivot pins thereon 
engaging arms secured to the side sills of the car bed. 
Before tilting the car body the rock shaft should be 
operated to release the desired hasp so that the cor- 
responding side wall will be free to swing out and per- 
mit dumping the load, After the load has been dumped 
the car body is attached with chains to the levers which 
are drawn back to return the parts to normal position. 
The car body is centered on the bed by means of socket 
pieces which slip over studs secured to the car bed, 
and in this position it is locked by pins which pass 
through the studs and into the body of the car. 

_— —> +o +e - ~ 

Brief Notes Concerning Patents. 

A so-called “improvement” in devices for preventing 
collisions, accidents, etc., by railway trains has recently 
been invented. It consists essentially in a 
folding framework, known as a “lazy-tongs,” 
the rear end of which is connected to a2 loco- 
motive in such a manner that by operating a 
lever the framework may be folded or ex- 
tended, so that the forward end will extend 
a considerable distance ahead of the train. 
Trucks support the framework at intervals, 
and are secured to the pivotal points of the 
levers making up the framework. The for- 
ward truck is provided with a buffer-bar, 
springs being interposed between this bar 
and the truck frame. An electrical alarm 
sounds within the engine when the bar 
comes in contact with any resisting body 
The impossibility of this device performing 
the objects of its inventor would be appar- 
ent if one considers for a moment the farce 
of impact due to the momentum of so large and swiftly- 
moving a body as a railway train. Even if the 
buffer device were sufficiently long and afforded resist- 
ance to any appreciable effect in reducing the speed 
of the train, the inertia of the joints could not be over- 
come with the needed rapidity for their response to 
the collision, and as a consequence, the wreck would be 
materially increased by the number of members in the 
“lazy-tongs.” 

An infringement suit has been brought against the 
management of the Louisiana Purchase Exposition, in- 
volving the invention of the identification card, which 
was made use of in the shape of passes to the late 
show. The patent covering the identification card was 
originally granted to B. L. Behrendt, of Chicago, III., 
and is now controlled by the Fraternal Identification 
Company of America. 

A new type of berth, the object of which is to over- 
come seasickness, is in course of experiment upon two 
of the steamships plying between Dover and Calais. 
The berth is the device of a London dentist. The ap- 
paratus comprises a swinging cot suspended in a steel 
framework by four cords passing through electric 
brakes, which automatically maintain the bunk in a 
horizontal position, no matter how much the vessel 
may roll. The berth is fitted with a water mattress 
and an electric fan. 





AN IMPROVED DITCHING MACHINE. 


An economic and effective machine for making ditch- 
es for the purpose of under-draining land with tile, 
slate, ete., has been provided by the recent invention 
of Mr. Walter Umstead, of Jerseytown, Columbia Coun- 
ty, Pa. The machine is arranged to be conveniently 
raised or lowered, so that the ditch may be carried to 
the desired depth by successive operations without un- 
due strain on the team. The parts are so designed as 
to cut a straight, clean ditch, sweeping the dirt away 
from the edges. As shown in the accompanying en- 
graving, the beam, A, is secured to the arched axle of 
the machine and carries the tongue at its forward end. 
This beam is made of channel iron, and at 
the rear end, between the side flanges, a pin- 
ion is mounted. The latter may be operat- 
ed by a crank handle to raise or lower an 
inclined rack bar with which it is in en- 
gagement. The bar is held against the pin- 
ion by friction rollers mounted on a swing- 
ing yoke-piece, as illustrated. At its lower 
end the bar is hinged to a horizonta] head 
bar, F, which carries a vertical standard 
against which the shank, B, of the plow is 
secured. Between the edge of this standard 
and the plow shank an L-shaped groove is 
formed into which a tongue on the clearing 
wing, C, is fitted. The wing thus has guid- 
ed movement in a vertical direction. A coil 
spring, D, presses it down so as to hold it in 
engagement with the surface of the ground. 
The wing, C, is formed with a plate which 
curves over and in front of the plow shank 
so as to catch the soil that is turned up 
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and guide it off to the side of the ditch. Directly in 
front of the plow are a pair of cutter plates, BE, de 
signed to cut the turf and any roots that may be en- 
countered and to smooth off the sides of the ditch. [It 
will be observed that the left-hand plate is consider. 
ably in advance of the other. In use the crank is 
turned to lower the plow and cutters to the required 
extent, while the clearing wing adjusts itself under 
pressure of the spring against the surface of the 
ground. It will be observed that the head bar, F, ig 
connected by two links, G, to the beam, A, so that it 
will always lie horizontal no matter if swung up or 
down. The draft attachment is made close to the cut- 
ters, Z, and the neck yoke is free to slide on the tongue 





AN IMPROVED DITCHING MACHINE. 


so that it will adjust itself to different positions of 
the head bar. After the ditch has been cut the plow 
and cutters may be raised clear of the ground by op- 
erating the crank handle. 
<>< > 
A PUNCTURE-PROOF TIRE. 

A very interesting solution of the tire problem is 
offered by the recent invention of Mr. Thomas W. Ran- 
son, Jr., of 135 North Perry Street, Cleveland, Ohio. 
In Mr. Ranson’s vehicle wheel the tire is not placed 
on the outer periphery, but within a protecting rim of 
steel, so that the desired pneumatic cushion effect will 
be secured without exposing the rubber tube to the 
slightest danger of puncture, or to any great amount 
of wear. To furnish a certain degree of elasticity, 
and provide the requisite grip of the tire on the ground, 
a band of solid rubber is set into the steel rim. The 
steel rim is indicated at A in the engraving, and at B 
may be seen the solid rubber band. The rim, A, is 
attached to a steel ring, C, which is of inverted chan- 
nel form, the side flanges projecting inward within a 
pair of face plates, D, bolted to the sides of the felly. Be 
tween these plates on the felly is a retaining ring of 
solid rubber, provided with a V-shaped outer periphery, 
in which the pneumatic tube is seated. The latter 
presses outward against the channel ring, C, but will 
give at the tread, permitting the ring, C, to slide with- 
in the plates, D, and producing the pneumatic cushion 
effect. The retainer and the tube are attached to the 
felly by means of a number of tire bolts. If, for any 
reason, the pneumatic tube should become deflated, the 
wheel could still be used by passing bolts through the 
holes in the channel ring just outside of the face plates, 
so that the ends of the bolts would rest on the edges of 
the face plates and hold the steel rim, A, concentric 
with the rest of the wheel. This, of course, sacrifices 
the elasticity of the tire to a large extent, but is of 
little consequence in cases of emergency. The con- 
struction of the tire is also advantageous for another 
reason, namely, that in guiding the vehicle around 
sharp corners, there is no probability of the tire being 
thrown off, as happens with many constructions now 
in use. 
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RECENTLY PATENTEDQINVENTIONS, 
Electrical Devices. 


TROLLEY.—J. H. Ctarg, Urichsville, Ohio. 
The object of this invention, which relates to 
improvements in trolleys for electric-rallway 
systems, is to provide a harp and combined ol) 
and bearing boxes for the trolley-spindle so 
constructed that the boxes can be readily re- 
versed from one harp member to the other to 
compensate for wear, and when the bearings 
in the boxes are worn out new ones may be 
placed in the harp. 





Of Interest to Farmers, 

HEEL-SLIDE FOR PLOWS E. M. 
TouTcuTone, Valdosta, Ga. It 1s sought by 
this invention to provide a novel form of heel 
which can be readily applied to any of the 
ordinary forms of plows, now commonly used 

such, for instance, as the “Avery,” the 
“Georgia ratchet,” and any other form of 
plow-stock that works without a heel. The 
construction is simple, and In operation on the 
roughest land will hold the plow steady and 
the work easier for both plowman and horse. 





Of General Interest, 

SAW GAGE AND JOINTER.—T. OLsen, 
Manistee, Mich. The object of the inventor Is 
to provide a device readily adjustable and 
easily handled. In operating upon the cleaner 
teeth the face plate is placed against the saw 
and the flanges engage on the top of the teeth, 
with the cleaner-tooth extended through a re- 
celving slot. After filing one cleaner-tooth the 
device may be readily removed to the next. 
In top-jointing, flanges are placed against the 
blade of the saw and the file passed over tops 
of the teeth. 

MEANS FOR ATTACHING BOILER-TUBES 
TO THE TUBE-SHEETS.—H. L. McCut- 
LOUGH, Cropsey, Ill. In this patent the In- 
vention pertains to steam-boilers; and the pur- 
pose is to provide a new and improved means 
for attaching the boller-tubes to the heads of 
the tube-sheets and arranged to prevent leak- 
age due to unequal contraction and expansion 
of the tubes and the tube-sheets. 

T-BOLT.—G. R. Lana, Cincinnati, Qhio. It 
is customary to clamp work upon planers, bor- 
ing-mills, and other machine-tools by means 
of bolts having heads passing into T-slots in 
the surface of the bed. When different size 
or class of work Is substituted for one. previ 
ously used, these bolts have to be changed, and 
hunting new ones consumes time and Is a great 
waste. Also when bolts of proper length are 
not on hand new ones are forged and threads 
turned upon them to receive the nut to be 
used. By means of a removable head for the 
bolt, which can be used with any length of 
bolt and not to be renewed, the inventor does 
away with above delays and forging. 

FILTER.—T. Linke, New York, N. Y. The 
intention in this case is to provide a filtering- 
faucet of simple construction so arranged that 
either filtered or unfiltered water may be dis- 
charged from it, that may be conveniently 
manipulated by a handle at the top, that may 
be readily dismembered for repairing without 
discharging water, and which has a novel ar- 
rangement of stone-cleaners. 

PERMUTATION LOCKING DEVICE FOR 
LOCKE'1S.—0O. Karzenpercer, San Antonio, 
Texas. This improvement refers to locking de- 
vices for lockets such as are usually worn sus- 
pended from the neck of a person, and more 
particularly to such as are adapted to contain 
a miniature likeness or other valued souvenir, 
and its object is to provide a permutation de- 
vice having a hinged lid, which will be adapted 
to secure the lid closed until the correct combil- 
nation Is attained by proper manipulation of 
working parts of the device. 

METAL JOINTING.--M. H. Biessy, Mon- 
mouth, Ill. The invention refers to improve- 
ment In means for jointing or securing two 
metallic members, the object being to provide 
a simple means for connecting two metal num- 
bers together while in a cold condition, the in- 
vention being particularly adapted to cold- 


rolled steel or finished metal designed to be | 


plated or polished. 





Meating and Lighting 


MANTLE FOR GAS-BURNERS.—A. H. 
SassmMan, New York, N. Y. A mantle is pro- 
vided by this Invention especially adapted for 
use in connection with gas-burners used for 
heating purposes. The mantle so surrounds 
the burner as to direct the heat from the 
burner in concentrated form in an upward 
direction and at the same time is so far re- 
moved from the burner that the flame from 
| the burner will create a suction, drawing up 
air between the mantle and burner, which ig 
heated and conducted upward with the actual 
heat from the flame of the burner. 





Machines and Mechanical Devices, 

ELEVATOR. A. Karker, St. Joseph, Mo, 
The invention has reference to an elevator in 
which the car is moved by means of screws or 
worms climbing on corresponding racks, by 
which arrangement it is practically impos- 
sible for the car to drop through the shaft 


upon the breakage of some part of the ma- 
chinery. Electric current is taken to the ele- 
vator mechanism by a trolley, and let out 


| therefrom through another and its arm or pole. 


Cleveland, 0. | 
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MACHINES.-+H. MANNING, 46 Grays Inn road, 
London, England. The mechaniam is for lock- 
istitech sewing machines; and comprises a 
| presser foot for feeding, a lever comprising an 
|}open frame with cam-surfaces and at ite up 
end an arm carrying the foot, a shaft ex 
tending through the opening in the lever and 
carrying a cam-stud adapted to carry the 
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of a simple, cheap, and efficient device of the 
character mentioned and one which can be 
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readily applied to the journal-boxes new in 
R OU and waste are placed within the 
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| 
| 
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upper cellar, and the waste projects through mn — EES 
Men Turn as by a Common Impulse 


Te Safety f Thieme (3 


the open center of the bearing-plate against 









} the axle journal 


Waste is held in place and ‘ The 
prevented from rolling by Inturned flanges 


sufulo Sanitary Sterilizer ster 
Hives Towel, Razors, (ny net 

work of a Harber Shep uy ebairs 
The only Ste rer w wy ' 
Rach deing kis ow 


RAILROAD SWITCH W il SAMMONS, 
North Bend, Ore The object of this inven 


tion is te provide a three-way switch and 





|} means to be carried by a locomotive or street ; 


fear for operating the switch therefrom In 

lorder that the switch may be operated at 1448-1459 Niagern St., Buffalo. N.Y 
will by an engineer or motorman, Mr. Sam | -—— — - a 
| mens provides the front part of the locomotive P 

or car in advance of Its forward wheels with Have You a Boiler Plant of 
a rotatable shaft) carrying switch-operating | Bs M B il 

shoes When necessary to operate the switches | wo or ore O1 ers? 

by hand switeh-blocks are connected to a if you have, our pamphlet, “ Boiler Rooa: Economy” 


will prove of interest to you It tells all about boiler 
" 


switch-stand by operating-rods scule—Wwhal Causes it and bow it’s best removed. The 


Pertal 
CUR-TRIMMER..-A. B. Low, Denver, Col 
This Invention refers to improvements in de 





ng to Hecreation, 





" ; ‘ Dean Boller Tabe Cleaner is the device whict 
vices for removing old glue from and trimming | tnoroughly removes all seale. Write to-day ana let us 
lor lewellng the ends of billlard or like cues | send you this pamphiet “ Boiler Room Economy.” 
THE WM. RB. PIERCE Co, ; 
319 Washington Street, Buffalo, N. Y. 








preparatory to placing tips thereon, an object 


|tien that will readily adjust itself to cues of | 


i [How To Increase 


| being to provide a trimmer of simple construc 


varying sizes 


BASE BALL GAMI APPARATUS 






















and Personal Wants 
column in the 


Pauw Summerville Ss. ¢ In the present e 
paten the invention relates to a base ball Your Business 
gume apparatus having a multiple dial read | 
in connection with certain instructions, usual 
ly printed upon a_stip rhe game can be! 
played by eighteen persons, representing two | EAD carefully, every 
| full sides, or It can be played by one person, | R week, the Business 
| 


;u ing the men and operating them according | 


© lostructions on the slip 


Scientific American 
This week it will be found 
ou page 40. 

Some week you will by 
likely to find an inquiry 
for something that you 
menufacture or dea! in, 
A prompt reply may bring 
an order, 

Watch 


STARTING GATE 1 M FLYNN New 
York, N. ¥ This ente or barrier ts particu 
larly adapted for starting horses on a race 
track, an object being to provide a gate se 
constructed that before rising for the start | 
it will have a movement for a desirable dis 
tance lengthwiee of the track, whereby the 
field of horses may be caused to walk to an 
alinement at the starting-point, thus preventing 
long and tedious delays incident to starting 


it Carefully 














Nore.--Coples of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 








Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. GSS85.—For firms in United States 
manufacturing apparatus for the dry distillation of 
wood, 1of produciig alcohol, charcoal and other pro. 
ducts. 

WANTED.—A substance with the following qualities, 
for which I will pay for the formule or information. 
tt must be as bard as alead pencil rubber when at 100 
degrees F. and soft enough to moid at 10 degrees F. 
Insoluble in water, but which will expand very slowly 
in the presence of water. Light color is preferred. 

Weston A. Price, D.D.S., 
228 Euclid Ave., Cleveland, Ohio. 


Inquiry No. GSS6.—For manufacturers of fire 
clay articies. 


“UL. 3." Metal Polish. Indianapolis. Samples free. 


Inquiry No 6SS7.— Wanted, address of F. Keil & 
Son, manufacture:s of cabinet hardware. 


Perforated Metals, Ilarrington & King Perforating 
Co., Chicago. 


Inquiry No. GSSS.—For manufacturers of dia 
mond doublets. 


Handle & Spoke Mchy. Ober Mfg. Co.. 10 Bell St, 
Chagrin Falla, 0. = 


Inquiry No. GSS9.--Wanted. a second-hand auto 
matic turning lathe, suitable dor turning table legs. 

Adding, multiplying and dividing machine, all in one. 
Felt & Tarrant Mfg. Co., Chicago. 

Inquiry No. 6GS90.— For manufacturers of an 
article called “* helps to hear” or ear drums. 

Commercially pure nickel tube, manufactured by The 
standard Welding Co., Cleveland, O. 


ylnantes Ne. 6891.-—For manufacturers of novel 
es, 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 15, Montpelier, Vt. 

Inquiry Ne. GSO2.—For manufacturers of fiber 
extracting machines 

I sell patents. To buy them on anything, or having 
one to sell, write Chas. A. Scott, 719 Mutual Life Build- 
ing, Buffalo, N. Y. 


airy Ne, 6S93.—For manufacturers of alumi- 
nium nails or pins. 





The celebrated “ Hornsby-Akroyd” Patent Safety Oil 

Kngine is built by the De La Vergne Machine Company, 
Foot of Kast 138th Street, New York. 

Inquiry No. 6894.— For manufacturers of mills to 
pulverize tin scraps and tangled wire, No. 16 and 
smaller. 

Gut strings for Lawn Tennis, Musical Instruments, 
and other purposes made by P. F. Turner, 4th Street 
and Packers Avenue, Chicago, Il. 

Iuquiry No. 6895.—For manufacturers of appa- 
ratus for making extractions by means of a volatile 
selvent and recovery of same. 

We manufacture iron and steel forgings, from twenty 
pounds to twenty-five tons. Crank shafts of all varie- 
ties. Erie Forge Company, Erie, Pa. 

inquiry No. 6S96.—For manufacturers of crude 
oil burners for placing under boi ers and in furnaces. 

You can rent a well equipped private laboratory by 
day. week or month from Electrical Testing Labor- 
atories. 548 East Sith Street, New York. Absulute 
privacy. Ask for terms and facilities. 


Inoulry No. 6897.—For manufacturers of seam- 
bane bags, No.3 and No. 5, such as used for sugar and 
salt. 





Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware speciaities, wood 
tiber machinery and toois. Qi idriga Manufacturing 
| Company, 18 South Canal Street, Chicago. 
| Inquiry No, GSOS,-—For manufacturers who make 
small malleable castings from people's patterns. 
|} Space with power. heat, light and machinery, if de 
sired, ina large New England manufacturing concern, 
having more room than is necessary for their business 
Address Box No. 407, Providence, R. 1. 

Inauiry Ne. GS99.- For manufacturers of chem 
ical fire extinguishers calied “The Underwriters.” 

Manufacturers of all kinds sheet metal goods. Vend 
ing, gum and chocolate, matches, cigars and cigarettes, 
amusement machir made of pressed steel. Send 
samples. N. ¥Y. Die and Model Wérks, 508 Pear! St., N. Y. 


Inquiry No. 6900.—For manufacturers of soda 
water bottles, of 8 oz. capacity. 





WANTED.—The patents or sole agency for Britain 
and France, of new machines and articles used in the 
Brewing and Allied Trades. Highest references given 
and required. State best terms with full particulars to 
“ Wideawake.” care of Streets Agency, 3% Cornhill, 
London, England 
| Inquiry So. 6901.—For manufacturers of a mod- 

erate priced instrument used in lining up and leveling 
| shatting. 





WANTED. —A first-class Machine Shop Foreman; a 
man who is capable of producing work at the lowest 
possible cost. Must be a manof ideas and capable of 
hiring and handling men. LKeliability first considera- 
tion. Steady position with opportunity to advance 
Factory at Waterloo, lowa. Address Manufacturer 
Box 7%, New York 

Inquiry No. 6902.—For manufacturers of tin foul 
for covering jelly tumblers. 

Splendid opening for a high-grade mechanical engi- 
neer, who has had a broad experience in Managing ma 
chine shops, the manufacture of machinery, engines 
and metal speciaities. Applicants must bein prime of 
life and now employea. Preference will be given to 
applicants who bave bad modern scientific training m 
mechanical schools of high standing Unqualified re- 
ferences will be exacted. Al! communications received 
will be regarded as strictly confidential. Address 

Mechanical Eugineer, Box 773, New York. 








Inquiry Ne. 690%.—-For parties who make and 
install “ Geyser” fountains 

Small Machine Shop and Brass Foundry located in 
Central New York are desirous of manufacturing some 
mechanical article or appliance. Have a thoroughly 
equipped vlant, plenty of ground, reliable water power, 
reilroad facilities. Can turn out gnostly anything at a 
low figure. Experienced mechanics in charge. Pres- 
ently making gasoline engines and accessories. 

Address Model Plant, Box 773, N. v. 


utry Ne. 6904,—For manufacturers of weod 














the invention, and date of this paper. 
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+ Fans’ WATER Motors 


Our “ Little Wender”’ water mctor and outfit, including emery wheel 
two buffing and ee wheels. puliey wheel, and sticks of silver and atoel 
polishing mn 8 the only satisfactory outfit on the market Loser. for 

edged tools, grinding and polishing metals and siive 
ware, a light machinery, ete. Attaches directiy to any 
water faucet. About 4% H. P. according w pressure. Price, 
complete 




































se ftydrogiunt”’ directly + hee to, ang No Spaent. ¢ \ HINTS TO CORRESPONDENTS. ag a8 

sasmall bandsome water motor, ball-bearing throughou 2% . ) 

very speedy and serviceable at low water pressure. Equipped for Names and Address must accompany all letters or onds not only make women 

any attachment. Especially useful to Dentists, Jewelers anc} ; no attention will be paid thereto. This is for ful 

Doctors. rice 7 with pulley wheel, * our information and not for publication. beauti and successful ia society 
Re i bracket water fan is a handsume 6 bladed References to former articles or answers should give but in the hour of need are a saving 
shed brass fan with i-inch enameled water motor, polished date of paper and page or number of question. bank ul 

brass bali and socket ie and brass guard. Le and efficient in every « etait, Over 1,600 revolutions at 45 Inquiries not answered in reasonable time should be . All women know that they 

pounds water pressure. Price of motor with fan and guard, complet #} 18.00, Our * Arctic repeated; correspondents wil! bear in wind that| | can get instant cash for their Diami- , 

einch stand water m r with 14¢ or 3 inch brass eoabeee. ru m4 Lind of Neht machinery or apparatus some answers require not a littie research, and, arg any moment — anywhere 


requiring not more than wer. Price, wit ey, SS. though we endeavor to reply to all either b 
Larger water motors an all sizes quoted upon request. Write us, for we have just what you want. letter or in this Selinrdineeae. ach must take T earnest desire of woman is for 























Our goods are reasonable and absolutely satisfactory. bis turn. 
WARNER MOTOR CO casbemedes Beye. 15, Flat Iron Bidg., NEW nw TORR cITy Buyers wishing to purchase any article not adver- Diamonds. Every woman loves a 
tised in our culumns will be furnished with Diamond Nothing Pleases her 80 





ERIE me zy addresses of houses manufacturing or carrying much as to be resented with a Diam- 


the same. 
WE GUAR AN EE Special Written Information on matters of personal ond. Savea —Win a Heart. 
I rather than general interest cannot be expected Write for a of our interest- 
Gcentina Amariese Beaeheneate referred to may bt ing Catalog, J illustrations of 
ul eterno: o a” 
had at the office. . "rice 10 cents cach Diamonds, Watches and nd Jewelry 

















OUR OUTFITS TO HANDLE MORE AIR FOR THE POWER Books referred to promptly supplied on receipt of . 
CONSUMED THAN ANY OTHER SET OF THE SAME price. The Loftis Catalcy is Free copy of ait bese. 
SIZE. TO BUY THEM IS GOOD ECONOMY, Minerals sent for examination should be distinctly in looking throug ge rates. Fee: be interested 
GENERATORS, VARIABLE & CONSTANT SPEED MOTORS marked or labeled trations af Diamoud sirwcaeecateeate 
EBAN! Seiiied There are sixty -alx unique ie ‘information 

1 10-12 Fra ect 6 M. G. A. asks: *leage swe especially va to the ee 
Rochester Electric Motor Co., oe oe eS Sete: | Peace See Lined tn 
ROCHESTER, N. Y¥ u 
. x. ¥. A 


the following questions, and settle a dispute ev detail, the ie quotations © bet the be lowest. 
: ys M ‘ ap te also ve from usour 

between parties of the physics class of high Bookie’, Don't delay, mnie a Ne es 

school of this city. Let a ray of light pass- ou both Catalog and tree, Write todays” 


Surveying and Drawing Instruments ing through a highly refractive body, from a The Lottis Sy stem ¢ p cman om, See 














point within approach the surface, making the at the 4g Louls Exposition. this " 
DRAWING AND ARTISTS’ MATERIALS AND SUPPLIES angle of Incidence greater than the eritical an. || Saamiebees saty s ra a 
We are the largest house in the world. ‘Try us on BLUE PRINT PAPER, TRACING CLOTH, DRAWING i gle » » 7 . >merg 
‘ LINKS, or SURVEYING ar id ENGINEERING INSTRUMENTS ma ik gle. Does not one part of a wave front, emerg {ng thems at the tovrest prices fhe ariiete te'deot en 
ing from the surface before the other part, pass ap ‘oval to your home, place or ex! 


A. S. ALOE CO » S515 Olive Street, - - - St. Louis, Mo. int io al i veh tans Sore i ice as desired. You can examine it, You are 
Write for Catalog “ Sent Free.” Correspondence Solicited. nto the air, and traveling at an Increased ve- | | to bu Or not, as you please, e deliver our goods 
locity, swing around and enter the body again, 
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SR IRB En 0 8 oye —| the lower extremity meanwhile remaining be j publicity—we make no inquiries from employers. All 
| T **STA NDARD re a the gee rat ee the ray properly be Yoon aastens SUL te aa arse Ws ee ee 
s i said to be reflected as if the surface were a We trust all honest We 
wo Speed Automatic Coaster Brake Hub perfect mirror, or to be reflected at all’ | Gee Crosit Offer se mepetesnes ceeetis 
Makes wheeling a delight, eliminates the drud D t ri » left extre if ave oO , 
on experiments when you can buy ry perfect attachment ail te one bute pet Se ee dere < see ee ae von ca :-Y article aed than tans the babes 
Our little booklet tells all about it and is mailed free. Write to-day. incident ray, the right extremity in .he reflect } Jirecs to us in C ht equal ‘mon monthly acuinaaae 
STANDARD SPOKE AND NIPPLE CO. - Terrington, Conn. | °! "@Y, When the ray Is reflected by a os Freee cmall mee Fey eats Xen Sie neces mie 
ee —_ : Is this so In the case of the so-called total In from your income. "Rlenteny pM A 
ternal reflection? If the answer to the first | to Increase % per cent during the present year. 
a question is not in the affirmative, please give | | Qype Cash Terms Sor Geiss 7% Diemens trom 
cy the reason why part of every wave front | | forit Wegiveyoua written guarantee can 
‘ set Aes Me. | ] return the Diamond any time within one ventana we 
s ¥y does not emerge from the sald surface If; will pay’ you all Ou pald for It fess ten par 
BE T EVER MADE the first part of the third’ question ts answered | this arrangement you aes tovwear a/ 80 Diamond 
A perfect manicure in the negative, please explain what actually | soowe will return Fon 5—which ts less than 
Quick, easy, does occur. A. If any portion of a wave front | > & amaeees ni Bevery Di ; or 
simple and of light can pass from one medium into an- | We give a written guarantes of 
strong other, the whole of that waye front can pass, Guarantee wpe ny SS we 
Tee ‘Oriina, and refraction will result Total reflection reteryou ¥o your local ake They wi fotor te tas 
—s Q5e. takes place when the angle of refraction be commercial agency records, and eae 
’ * pe . | 
Klip-Klip Jr., nickeled, 150, At deal- gga as greet as M) deg Then no portion | peep today ey Et 
ers or mailed. Accept no substitute. ; of the wave can pass into the rarer medium in America. Finest goods—lowest 
All is turned back into the denser medium, as terms, Ev sale isa matter of and 
fol. . per- 
As heretofore, made only by M Oo | A ae a tek oaeen her the tane-of & plabeeeaied aia sonal honor vonen om pore we Ltn a 
4 HANG" : apd . 
HLIP-HLIP COMPANY. wists Abe receiving the light perpendicularly upon one | Write To- -day Diewend fooklet and you will ob- 
Send 4c. in stamps tor book, 556 Clinton Ave. S.,; SPROUT, WALDRON & ¢ OQ. of agg ewtiny Aunipnere _—— 
“How to Care for the Hands.” Rochester, N. Y. : 




















its equal faces The surface at which the 
+ FA total reflection takes place is a perfect mirror 
4 en Lom 1 reflecti k f i 
No mirror can reflect more ight. This can be 
seen in a glass of water, by holding It above Paras F180 
the eye and looking up into the water obliquely 92 to 96 State Street 
from below The upper surface shines as BROS & CO. i8Becrcaoo, wimors | a 
bright as silver perfectly polished. The nes 
of a wave system are reversed after total re Ev rything f th 
flection as they are after any other reflection e or € 
(9645) C. K. B. asks: What is the | Automobile . 
Yankee Ampere Meters 
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winds of the northern hemisphere or!ginate ’ 
| 
© to 30 emperes 
the northern hemisphere? A. The general sys 
twit” ae at the correct reading 

Price $3.50 of air from the cooler regions on elther side 

under it, and it flows away to the north and - 

toward the poles, only to return and again 

winds as more or less permanent winds in dif- 


How does the rotation of the earth cause the | 
tems of the winds are due to the greater heat Price $3.50 
of the hot region. ‘The heated and lighter alr E. J. WILLIS COMPANY 
south in the upper layers of the air. After 
take part in the general circulation of the ON TIMELY TOPICS 

A MODERN WORK OF REFERENCE is butt routh and general statement of the | ARTIFICIAL STONE, By 1. P. ord. 4 


cause, or where do the prevailing westerly 
Gives accurate reading 
deflection of the trade and anti-trade winds of 
of the torrid zone. This produces the inflow 1-bent © indicator cumes to 
Postpaid is forced up by the flowing of the colder air 8 P edt 4 How Vest 
this air is cooled it descends, and flows along Instructive Scent Papers 
a & ‘ 
5 winds. The rotation of the earth on its axis 
causes great changes in direction of these cur oc areeaenmaenenrrnas 
rents, and we have northeast and southwest Price 10 Cents each by mail 
ee eaten 
paper of immense 


winds, but may serve as a basis for fuller read architect and builder, ScrENTIFIC AMERI- 
A COMPENDIUM OF USEFUL DATA, COVERING THE Ing on the subject In the pl 1 graphies CAN SUPPLEMENT £500, 
FIELD OF ELECTRICAL ENGINEERING As the current « le THE SHRINKAGE AND WARE NG 
’ : SaaS veer ae mene surtace of the cream in: the tour excellent presentation of modern Ties: 
Including The Theory of the Electric Current and Circuit, Electro- zone north of the equator, it is passing from fully illustrated, ScIENTIVIC AMERICAN 
Chemistry, Primary Batteries, Storage Batteries, Generation and a — wna the bs ity at paien of tee constaver ++ ay " 
7% RAY? . m as : earth is less to a ‘place where * greater ° 
Utilization of Electric Power, Alternating Current, Armature This causes the wind to lag with reference to NG. R RECORDING Th 14 
Winding, Dynamos and Motors, Motor Generators, Operation the earth under it, and to appear to come Monroe Hopkina, Fully yalistrated, 1EN- 
i Sy ; f ‘ : ae 0 further to the eas x TIFIC AMERICAN SUPPLEMENT 
of the Central Station, Switchboards, Safety Appliances, Distri on oe — hatha fgg’. DIRECT. VISION SPECTROSCOPES. 
bution of Electric Light and Power, Street Mains, Transformers, wind, and ts the northeast trades. For a aoa AM, gr eh SE eee 
Are and Incandescent Lighting, Electric Measurements, Photo- lar reason the returning currents of air over article, SCIENTIFIC AMERICAN SUPPLE- 
d * : . 8 ae Rell-Wiring, Electro- the ocean become southwest winds, or the MENT No, 1493. 
metry, Electric Railways, Telephony, € ring, ste anti-trade winds. HOME MADE wen Anes, ry oo pe 
, : , ee ee ating ’sealecs T or: r FF tte., Ete. s A AMERICAN SUPPLEMENTS a con- 
Plating, Electric Heating, Wireless Telegraphy, Etc., Etc., Etc (9646) A. W. asks: 1. In calculating Amenstes Seeriauenre 12h ese 
horse-power of an engine, has weight of pis PLATING DYBAMOG, . beets a a 


ontaining 556 Illustrations and Diagrams eesectase ; ” rich tay 
Ci S 3D g ton any bearing on amount of horse-power acribe thelr construction so clearly that aay 


Why not: A. The weight of the piston of an amateur can make them, 


By T. O’CONOR SLOANE, A.M., E.M., Ph.D. engine has no influence on the horse-power ex DYNAMO AND MOTOR COMBINED. 


cepting in so far as it affects the friction of an Fully described and illustrated in ScsENTIFIC 


Handsomely Bound in Red Leather, with Titles engine. ‘This latter is very small 2. Could See an be run elteer aa ee 
and Edges in Gold, Pocket Book Style ° . . a water motor on 10 pounds pressure maintain or motors 


Ss betas y f heal Sf compressed air in cylinder at 25 pounds pres ELECTRICAL MOTORS. Their . 

Ce Special circular of contents free. sure, Le. can water motor 10 pounds water struction at Home, ScrenTivic AMERICA 

pressure compress air to give 25 pounds pres SurrPLemMEeNtTs 759, 761, 767, 641. 

sure? A water motor acting on a pressure of - ed 

MUNN & COMPANY Publishers 10 pounds per square inch could maintain com- Price {0 Cents each, by mail 
“ pressed alr in a cylinder at 25 pounds pressure ore nee earn 


361 Broadway, New York City per square inch, provided the area of the pis 


un Pd 





Order through your newsdealer or from 








ton In the water cylinder were more than two MUNN @ COMPANY 
and one-half times as great as the area of the 361 Br Sway Y 
piston in the air cylinder i New ened 
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O. 8. asks: I have seen two Azimuth instrument, B. H. Camden 


oR se - 
: ; Bsll joint, J. D. Walsb............ 7 
different methods for reading, by attached ver- igal: BR E Ss T i i G a T Balla, construc ats golf, F. H. Richards.... 7 


Williams 
Shaving 


r, 1-500 part of 1 Inch, as follows: 1. To 


divide on the scale 1 inch In 201-20, and on Spectaclesana 


a 






te eee 


signifies—! ’erfection, 





Powder, Jersey Cream Toilet 





you should first divide each inch on your 


Bandage roller, BE. F. Frost. 
Barrel, metal, H. Webrbabn.............. 
Battery, W. C. Banks . 





the vernier 25 parts, which 25 parts equal on E 1 ——— solution, F. M. Holmes 
~ ar 1 earing, roller, , A ower 
8. To divide on the scale 1 inch veg asses Bed, Burdette & Malone ne 40 dine ea 
20 1-20, and on the vernier 25 parts, which are cuperiulty where cur lampe Bed bottom, spring, S. I. Bridgewater.... 
pron 4 , a Bed, invalid, W. MeLennan................ 
25 parts equal on the scale 19 1-20, I am ee 100-candle power and Bed, swinging or folding, J. C. Bahr...... 
» instrument maker, and I have very a yesee siya a Bevel and square, J. Graff ance 
c ss . 500 , Binder, loose leaf. G. Me Bride ‘ 
with verniers for reading 1-5 ves No odor, dirt, grease or Binder, loose leaf, C. H. Brown 
parts of 1 Inch, so I ask you kindly to tell me smoke. Bird cage, A. B. Hendryx.... 
these two methods its correct. A. ame eon Costs 2c Biacate cttee a M. Savidge 
: pe eek. t. M. E. Zeller .... 
if you wish a vernier reading to 1-500 of one Jd AGENTS WANTED Block. See Building block 


EVERYWHERE. 
The BEST LIGHT CO. | Bolt and nut cutter, W. B. Carolus 


‘ , si 
anaes into 20 equal parts, and then, by means Owners of Orig: Bolt blank heating apparatus, R. R. a, 


Write for booklet “How te Shave” 
THE J. B. WILLIAMS CO 






of the vernier, be able to divide each part into 
There are two ways of doing this, 





ELECTRICAL APPARATUS REPRE- 
Glagrame showing the “tua ‘method ‘ot I elec- 


ical ap nue. 
Contained io SUPPLEMENT 1 06. 
For sale by Mann & Co. and all n 


long, and divide it into 25 equal parts. Each 
part will then equal 24-500 inch. Each main 
per. | division of the scale Itself equals 25-500. The 
difference one division on the scale and one 











et al ba dR ES esoses 
Book cover, check, D. A. Templeton ; 
Boot or shoe, composite, G. F. Butterfie id.. 7 








of which is absolutely accurate. 
your vernier 24-20 of an Inch 





Bottle, non-refillable, J. E. Moseman. 

Bottle, non-refillable, F. A. Heath . 

Bottle washing apparatus, D. Boyle..... 

Bottles, means for guarding Sipe the 
reuse of, W. B. Bostwick 

Bottling machine, R. Pfaff. : ; 

Braiding machine carrier, J. & G. F. Me 


vision on the vernier, therefore, equals 1-500 ‘ahey ‘ Gaenie ? 
division o ‘ , ~ “3 ’ Apply it yourself. Makes a finished vravel roof. Comes ready Brake beam fulcrum, adjustable, J. A. Mat 
» a8 required Second Make the to lay in rolls of 108 square feet. Write for sample, circular thews avbes ° 7 


"7 ” wo . . t a o 

vernier 26-20 of an inch long. and divide | 18 Battery PL, New Vork 
into 25 equal parts. One division on the ver 
nier then equals 26-500 inch, while one division 


The Bank That Pays 
4 Per Cent. 





Fenn Sn Ay EE: 





Brake shoe, L. E. Robinson deci . 

Brick handling track, J. J. Gledbill...... 

Broom moistening and sprinkling attach- 
ment, J. P. Taylor 7 


Warren Chemical and Mt 





equals 25-500 The difference To Engine Operators Brush handle, shaving, J. L. Erskine 
7 : namo Ignition. Brush holder, A. A. Low...... oe 
between the two, therefore, is 1-500 of an inch, y Beckle, L. Cabalka F is 7 
These are the only current methods Motsin A t $ rk Buckles, device for detachably securing 
eae Gee ae Ss : n er! Ut0-oparker bands to, Mitchell & Beach......... 
the vernier, provided each inch on orrun. T Building block, O. D. Inman.... 


Start a savings account for the baby. 
It will grow as fast as he, and may, 
perhaps, be the means of his educa- 
tion or his start in business. 
troubie to open an account with this 
strong bank. Deposits accepted in 





the scale is divided into 20 equal paris. You 


types of vernier will suit your purpose in any 


controled friction-dri ve Dynamo, : ; “taggly 

Wem sone contol a ricci v No errr oe neoh & R. Meara....... 
fot belts. No beveled ed ag ah ae uilding blocks, machine for manufactur- 
SD page fly whee! n For make and Ss 2 ee are 
va break and jump-* aup-spark ayetemn Water | Burglar alarm, J. E. Liess..... ; 

and dust teen Bevsr Goasasremm Burial casket. C. E. Myers.... Joe wetda 

MOTSINGER DEVICE MFG. CO. Button drilling machine, 8. A. Brandon 

M4 Main Street, Pendleton, lnd., nd., U.S.A, Calculating apparatus, E. Hayem.... 


determine which of these two 








any amount from $1.00 up. 


Calipers, micrometer, F. Spalding 








Four Per Cent. Compound Interest 





Camera, photographic, E. L 


Cemphor, making, Stephan & Hunsalz. 


| a Hall He 
INDEX OF INVENTIONS Power Wire Rope Cameras, half-tone screen bolder tor poo» 


Paid on Savings 


Candle receiving rack, S. H. Leavenworth. 3 


For which Letters Patent of the SAINT Cone loading apparatus, V. Goetz, Jr 
LOvIS Cannon, blank cartridge, M. J. Shimer. 
Car, convertible, Robinson & Witte. 


Nustrated boo 
the Orin of Hanking United States were Issued 


Caplial $1,000,000 Surplus $1,000,000 





PEOPLES SAVINGS BANK 





Car coupling, C. W. Rowell 





for the Week Ending MOST POWERFUL WIRE ROPE MADE Car Gump. ontemette revolving. -_ wii _ 
> ‘ole tree ° o es ‘ 
BRODERICK &BASCOM ROPE co Cc Sa : fruit.” produce, ‘and Seieies Prator nk M 
*hil Ka eos ; 7 
May 23, 1905 ST LOUIS MO - one ov ES railway, K. Osel: 





‘ar, railwey, H. J. Bayard. 


AND BACH BEARING THAT DATE son EP as pg: ROOM co a 
ie Cheap Power from Kerosene ‘3? :is"# fii. ® lg 


PITTSBURG, PA. 


[See note at end of list about copies of these patents.) 





Advertising device, J. Ovary 





—The Best F ire Insurance ——, 


r, tank, w ~ We Kiesel, pe eee 
ie oa window sash balance, K. Se hliepmann. 
Carbureter for hydroc arbon engines, P. 


SAPE, SIMPLE, VALVELESS 





«. TH0,522 AND RELIABLE Mingst 
Advertising door closer, L. J. Long 7,696 | Universal Kerosene Engine. Cash registers, automatic spool ecsiases A 
| Advertising writing table. W. H. Reiff... 790,804 | drawer for, Frydmane & Chambon - 
Air brake system, J. FE. Shaw _...... 790.808 | Automatic in operation, easily start- Caster, Linn & Geib..... 


o to bulld fireproof buildings, Hesides you save 
and mnke money by doling ». 
thousand of « three hua 


ed, and runs steadily and at a com- Casting apparatus, W. 8. Weston "790,544, 7 


plate plater and amalgam 
ating plate cleaning compound, O. W paratively high rate of apeed at a cost Casting machine, D. Baker....... epson 
7 7,415 | per actual horse power hour. Praised Cellulose, triacetyl, Eichengrur & Becker... 7 


FIREPROOF MAGAZINE 
Sample Copy Free. Write for it 


FIREPROOF MAGAZINE 
1310 Great Northern Bidg., 





M 








T. J. A. Maedonald 790,445, 790,446 | wherever used. ighest efficiency at 








Amaser mie nt ‘doves J. ¢ Boyle.... ),613 | lowest cost. For prices and terms Chair, bed, couch, or the like for use in 
_G i, Mee eses ames . 700.548 | address surgical operations or examinations, 
Sams ° -«e» TH0,318 P. A. Gayon p e6 ‘ e< P 
| J. Davin ‘ ... 7.724 | UNIVERSAL KEROSENE ENGINE CO, | Channel bars, ete., straightening mechan 
|} Awning winding box, J. Rickert .. 700,459 6, 8 and 10 First St., New York City ism for, C. S. Simmers ...........++ 7 








BreCiAL ANNOUNCEMENT 








To be published on July 1, 19095: A NEW PUBLICATION entitled 


American 


SERRA apn Ae Oe. 


ete aii nN Ren Pi ot 


Tl en RE RRR, 


Le pres tae 
prabesio-<o av~ eNO 





Successor to 
d (i d SCIENTIFIC AMERICAN 
omes an ar ens BUILDING MONTHLY 
IS new monthly magazine will be much broader in scope than its predecessor. It will have 
the word “ HOME.” for its keynote. The man to whom this word has no meaning will 
have no interest in this new publication. It is the intention of the Editor to take the reader 
with him to various parts of the country, and show him how the better class of people live, whether 
the house may have cost $3,000 or $300,000. - Good taste is, perhaps, more necessary in the 
building and furnishing of a house of small cost than in a mansion of importance. 

The Editor will not leave you on the outer doorstep, however, but will take you within, 
where you may see how the house is furnished and decorated, and how the owners live. Then 
you may have a walk through the garden, and. then to the summer house, where, perhaps, the 
plan of the formal garden culminates. 

There will be published articles on room decoration and furnishing, showing how the furniture 
may be arranged to produce the best effects, what pictures may be hung, and what bric-a-brac, 
inherited from some former mansion, may with advantage be discarded. 

Each issue will contain an article on some important mansion, showing, if possible, various views of the 
exterior, the interior, and the garden. Plans are published with most of the residences shown. 

~ The new publication will be issued monthly, and will be somewhat smaller in page size than the “ Building 


Monthly,” viz.: 1034 x14. It will have a handsome colored cover. It will have about 50 pages each issue. 
Price, 25 cents each issue; $3.00 a year. 





SPECIAL OFFER TO READERS OF THE “SCIENTIFIC AMERICAN” 


To any one subscribing before June |, 1905, the subscription price will be $2.50 for “American Homes and Gardens” for one year from July 1, 1905, to 
July 1, 1906, and the subscriber will receive free of charge the “Scientific American Building Monthly " for May and June. 
To any one subscribing after June |, 1905, the subscription price, without exception, will be $3.00 a year. 


Subscribe at once and obtain the most favorable terms. 





MUNN @® COMPANY, Publishers, 361 Broadway, NEW YORK 





Boilers, hot water purifier for, G. Y. Bonus 7 





Boring machine, multiple bit, J. M. Gartield 7 














Cement block mold, 0. 8S. Lamberson...... 7 
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Chart, tallor’s, J. R. Van Da 
Check or ticket, sectional, Ped. 
Cheese cutter, F. P. Dun 
Chest handle, J. D. — 
Chopper. See Cotton cho 
Christmas tree candle ho ~y H. Bubring.. 790,556 
Chuck, automatic, J. Peargon.............. 790,656 
Chute delivery controlling device, J. Piza.. 790,852 
Clamp feeding device, J. J. Foss.......... To) ,404 
Ce Ge: Ek EE 6K ecikcbcosés sosee cs . 700,229 
Clock, cash register time, F. C. Osborn. 700,654 
Clock system, electric, Roberts & Robinson 790,753 
Clothes line ot, a Ue wacticotes 790,818 in quality or 
Coal ecreen, J. Hickman................ . 700,572 Troseott 
Coffin, hermetically sealed, ©. H. “Hiser:... 700,729 Sppcarace” Vou tal 
Coin contro apparatus, I. Kitsee........ 700,641 PRIZ 
Coin controlled apparatus, fraud prevent- ne — hy 
ing device for, F. P. Cox 790,347 
Coining or other press, O. Smith - 790,462 
Coke quenching apparatus, F. R. Still...... 790,326 
Collar fastenin evice, R. Mount. . 790,380 
Collar, horse, F. A. Klappauf, et al...... 790,579 
Comb, Taaffe & Winters........ ceseeees 790,857 
Combing machinery, 8. Shackleton . 790, T57 
Compass deviation corrector, B. H. Camden 790,871 
Concentrator, H. H. Campbell budwen ng 790,342 
Concrete block mold, F. & C. Eckhard...... 790,291 
Condenser, R. D. Tomlinson, reissue....... 12,349 
Contactor support and casing, W. 0. Mundy 790,381 
Controlling mechaniem, G. E. Turner...... 790,765 
Conveyer, B. H. Alvey............790,776, 790,811 
Core drill, C. A. Terry. ‘ - 790,330 
Core drill apparatus, C. A. Terr .. 790,381 
Core or mold making machine, Burkill” & Lamps, 
One-third of a Century Sunderland 4% bey w 
Corn sheller, G. F. Conner - 790, 
Standard of the World Corset, F. V. Sionsky.... 790,534 Aveotetaly viwey” sett sri Ag. ONT: 
A delicious beoutifier, preserver and cleanser nae wag a ). Vs vies. ses eee hago > catalogue 
he teeth; ma. the breath sweet a eo rate, banana shipping, F. Schm tz. ocendio \ inago Light 
ph 8 The Metal Box is o handy Cream ripener, T. L. Valerius. “es . 700,466 Ch Co. Dep @, Chicago 
package for the toilet table and traveling; no Cream, ripening, T. L. Vale rius... «s+ee+ 790,467 
powder to litter; no liquid to spill or stain, Creasing and folding machine, J. R. Little 790,797 The >? ENGINE 
25 Cents, at all Druggists. Cultivator, W. F. a. PERE sseeseee 790,300 +AU TO-MARINE MOTOR 37 50 
©. H. Strong & Co., Props., Chicago, U. 8. A. Cultivator, R. Pederson ............. Bice 790.887 Wonderful ° ONLY 
Cultivator attachment, J. M. Etiman....... 90,6 
Current commutator machine, alornsting, Weight 37 1-2 Ibs. Height 11 1-4 in, 
Winter & Bichberg ........ ‘790,414 CONVERT YOUR ROW BOAT INTO A LAUNCH 
Current machine, alternating, “C. W. Jobn- conti" at 1b. a, H rly 2b. wl? val 
Touch a lever and ee eee 790,368 “heveraivie. ok aly tahoe aa 
’ Curryeomb, 8. Johnston. pO ‘ . 790,848 = better if | cont ‘tive i times a m 
. Cutting table, T. M. Lillard agaadeseuda 790,695 ou may be disappointed in 
instantly write cycle saddle, Brooks & Holt...-.......... 190.717 how on a 2 ee 
des ght ~ Smit benewees dee a ne R », 
Diab othe iis enemas, i D. ibouthacs,: TER DETROIT AUTO-MARINE CO., 75 ‘Enst Congress Street, Detroit, Wich. 
another color Display case, revolving window shade, H. ormenty _— 
ON cnn desthc0esnee sais ssseeee 790,440 
Disotag one McK inley & Osborne. hte oded ey: | 
: Nisplay stand, A. Josephson .............. 90, 43 
for emphasis Distilling apparatus, turpentine, H. Hirsh.. 790,635 ELEVATING--CONVEYING--POWER For Catalagure address 
for display ee EE EE, ED Shcecccosccecocncses 790,524 ee JEFFREY 7 ee Go. 
or any other reason, on the Door securer, H. Notthoff....... i? 790,653 Tranemission--Scree cy gay 
y , Draft equalizer, C. i s0tsesveski 790,785 Dritling-Hauling inery. wear agar 
"Drain, gas trap, and backwater trap com- 
bined, cellar, F. Shay. ° 790,322 
Drier and separator, J. Waterhouse. ...... 790,005 | - SIN RET hae Oe Nat LT i Ci SP tg 
Drip pan, non-explosive, H. C. Weitzel.... eee 
Dust blower and sprayer, A. J. Collins.... 790,784 
Dust proof wheel box, M. Skloveky........ 790,707 | [vi A Cc H4 { N E aa YW 
Dye and making same, azo, J. Hagenbach. 790,364 Ah ON TE T 
Dye and making same, nitroazo, J. Hagen- | mp peas ge hee Pe ; . * 
Tome || si jisat “lappy apn rsa veeseces 790,368 ACME ROA VIANC HY AN J : a 
Typewriter Blectrie eurrent controlling means, G. J. 
i PEPE OES Fe RE ed ae 790,819 
Electric cut-out switch, J. Frechette ...... 790,789 


with 
Bi-Chrome 


Electric machine, A. F. Hemingway....... 790,569 
Electric machine, dynamo, E. C. Wright.. 790,471 
Electric machine, dynamo, B. A. Behrend.. 790,475 
Electric motor controller, W. J. Warder, Jr. 700,541 
Electrical apparatus, inductance and induc- 


Experimental Electrical Outfits 


from which the following practical machines can be made: Dynamo ‘or Motor 








Ribbon - By ~ os D. 4 te ae “iiewei Eley | (high or low volts); Gas Engine Dynamo; Motor-Dynamo; Dynamotor; Booster; 
vlectric device or cireuit, ° ewe e 

Electroplating apparatus, C. T. Pra . 790,747 Single Phase A. C. Rectifier; Single Phase A, C. Motor; Motor-Driver Self-Hxciting 

Ek ag door opening and closing. ‘de vice, ose A. C. Generator, etc. Parts are interchangeable throughout. Can be purchased 
H. atson .. 700, 


Mtevator load reaulated starting ond stop. altogether or one piece at a time, Bulletin B mailed free for the asking. 
ping device, L. W. Southgate .... 790,323 | PARSELL @ WEED, * 129-1351 West Thirty-first,. Street, New York, V. &. A. 

Elevator safety lock, L. Christiansen...... 790,678 onisieietie ‘ 

Engine. See Expansible fluid engine. 

Kngine frame bulkhead, Skinner & Glenn.. 790,402 

Engine igniter operating device, gas or 








Ribbons inked 


fi . wat, ©. T TGR ccc cccccscrcscecces 790,833 
or copying Engine receiver and reheater, compound, 
and record are ORES GB TOMO ca cccccesciosstesea 790,284 








Engine reversing mechanism, explosion, T. 
L. & T. J. Sturtevant ................ 
Engine self-oiling mechanism, L. Skinner. . 
Engraving machine, F. M. Swayze ovens 
Excavator boom, E. L. Byron Kase 
Expansible fluid engine, J. T. Halsey 
Explosive engine, H. B. Steele fa 
ELECTRIC SEWING MACHINE MO Explosive engine, J. D. Maxwell ; 
tor.—The instructi ns and numerous illustrations of de- Eyegiass mounting, F. ©. Merry......... 7 
tails contained in this article will enable any mechanic Fabrics, manufacturing colored, ¢ Bucher 
of average ability to build an efficient motor that will | Fan base adjustment, C. R. Meston ...... 7 


used largely by 
Banks, 
Insurance 
Companies, etc 










rate a sewing machine. The cost of materials for | Fastening device, L. Rodney psecoee 
this machine should not exceed five edollars See SCIEN- | Feed water purifier, F. W. Cowern. 
TIFIC AMERICAN SUPPLEMENT, No. 10. Price 10| Feeder, time stock, W. B. Hayes. 


cents by wail, from this office and from all Mewadealers, Feace ‘tle, EB. J. Bowerfind...... bee 
Fence, wire, E. F. Shellaberger. . 


?, Fence, wire, J. E. Fredrick ......... sea 
J. Eckhardt’s Double Grater | rerrecnromiam, producing, WF. rice: 
. . Me- 


Fiber emer 9 machine, re pceerne 
i 





= wos'nennees ee ees’ 



















































































Paten: Nov. 1908, No, 743,472 Cauley & Winfrey ........... bcs 000 ee 
eres. - File box, J. C. Kirby ..... ...» 790,578 
T Filter beds for sewage, apparatus for auto- 
matically and alternately charging and 
_ DOUBLE GRATER | discharging, W. A. Moore.........-.... 790,520 
Fire alarm apparatus, Gale & Davenport... 700,822 
No. 743,472 Fire apparatus, J. R. Hopking............ 790,839 
Fire dog or andiron, Patton & Scroggs.... 790,745 
Fig. I. Fire extinguishers, valve for automatic, 
J. Hunt ... anes 790,841 
Fire plug hose hiteh, J. Donovan et al.... 700,874 
Fire shutter, automatic, G. F. Hall........ 790,632 
The above i!lustrated double Grater is superior to any wirearie, double | barreled PAGER. OMING. T90.29% 
Grater of the old style, as it works on a different prin- | ,. strnet . & teen... 790'815 
ciple, as can be seen in Fig. 1. It works faster, does not | Firearm extractor, t + ipa eT RA 790/596 
scratch the fingers, and never gets dull; bas one side Fish line snell attachment, G. Yoerger.... 7 0,33 
tor fine and one side for coarse grating. Can be manu- | Fishing float, D. M. Jones sud 060006 0008 > 6p ee 
fi very cheap. Fishing reel, H. B. Carlton ............ .. 790,676 
Patent Rights and Shop Rights can be obtained from | Fishing rod, L. L. Bartlett................ 790,419 
the Patentee, Flange, fly, F. C. Billings ........ io 790,280 
3. ECKHARDT, Flange wrench, J. F. Reddy Sa 790.853 
Flat iron, gas heated, A. Laffitte.... 790,731 ’ . 
1415 Salisbury Street, St. Louis, Mo. | piay, hemp, or such like, rippling machine ae Hee grr th , 
- applicable to, C. F. Petermann TO, 802 eas Hee + [ “ Lerere 
H 5 Fleecing or napping machine attachment . ; 3 sie 
Species and Varieties Chatfield & Struthers 70.722 : | l fF e mak 
Their Origin by Mutation Floor and centering, Wight & Townsend 700.413 + ‘ ies ‘ 
, Fine cutter, D. E. Dozer ‘ . 790,820 $ 
By HUGO deVRIEs Fluid fuel burner, F. H. Lynn pee 70.72 ; Tl 
Professor of Botany in the| Fiuid pressure brake, H. R. Mason 790, 205 : 
University of Amsterdam | rinid pressure equalizing device, Manning maeei : 
Baited by Daniel Trembly & Armstrong ...... wees 7008 : 
Jougal, Assistant Di- | Flushing apparatus, C. W. Lendh.......... 790,796 
rector of the New York Fly trap, horse, J. MeConnell.............. 790,001 
Botanica! Garden Folding box, Z. B. Webb, reissue.......... 12.350 
865 pages. Circular | Fruit cleaner, G. W. Harvey.............- 790,834 
sample copies of Magazine and | Fruit picker’s bag, F. L. Hepner. . .. 790,837 
ue Sree on request. Fumigating compound, H. V. Walk -. 790,468 
Open Court Publishing Co- | Fumigation Pati Welker catineeenet aa 700.408 
1322 Wabash Ave., Chicago Funnel, W BMAGRITS cc ccccccccocesess 790. 4 
_.. | Furnace, F. C. Armatead .........-++:+- . 790.239 
Furnace, W. N. Best.........ceeeeeeee ° 790,777 
Am um par: Igniti ppa. Furnace, J. H. Anderson. 790 864 
erican J P S my k on Ap iratus Furnace charging mec hanism, "blast, D 
UPON IT DEPENDS THE S8U°CE+S OF YOUR ENGINE Baker ¥ ; 700,271 
We manufacture the Furnace grate, botler or other, Crosthwaite 
} Am. Indestructi esterby, reissue .. “os ofS-Sas 
ble Spark Plug, with Furnace radiutor, R. A. May.......------ ), 
> eal gy orale Furnace wall construction, D. Baker... 7%), 260 
core. t lasts indefi 
nitely. Our Coils are Fose for shells, percussion, J. B. Se ‘mple . 790,409 
the recognized standard Garment hanger, Rs Ste mae. seeee . a 
of the world. Write for catalog. Garment holder, M. Adam . 
American Coil Co., P.O. Box 82, W. Somerville, Mass, | Gas burner. incandescert | other atmo 
N. ¥. Represe . Broad spheric, G. & J. W. Bra . 790.713 oof wits 
_N.¥. Representatives, Auto Supply Co., 1662 Broadway, N.Y. City. | —- Eo tis - 70.308 Send this coupon for particular: 
Sas condensing apparatus, 0. x. Gul in - TH,297 
KENT POCKET METERS Gas, generating combustible, C. Ellis. ae The Equitable Life Assurance Society of the United States, 120 Broadway, New York, Dept. 29 
Gas generator, G. Apfel.......- éowess ea ’, 
ga ACCURACY mrate ne, C. W. Beck..... 790,274 
Foie Ammeters, 0-6 v.0-2a. | O** 700.276, "00 2TT 590,278, 790,867, 790,868 Please send me information regarding an Kndowment for $. 185000 CO & MAB. sever reer eee 
oe 790,860 years of aye. 
. ° pchanism, F. 
GUARANTEED Gas generating interlocking mec ; 
Thuman EERE FPN © co . 790,465 a cccccsecce coseemeeeeeeesneetbes Opes 
Louis tatoo, ¢ 0- Fy $5.00. Ges eee burner, incandescent, J. W. eee. 
Discount to trade WEP wed hb 0.06.04 6 5 base MRRNSS. 2 ‘4 \714 aateess 
Gas making apparatus, 0. N Guidlin..__ 790, 206 s os 
AtWATER KENT /IFG. WORKS Gas, manufacturing combustible, C. Ellis.. 790,4° 
110 North Sixth Street, Philadelphia, Pa.| Gas producer apparatus, C. Bl ed tisk ps cee 790 487 
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- —_ — _ —e Sa aa — = 
Gate, H. Holste 700,433 } Pipes, manufacture of earthenware sanitary, 
Gear for motors, transmitting and reverses 4 R. Stanley . ° *- 790,324 
a Ua ing, W sruns . 790.424 a Cc Pistol breech sight, automatic, H. Hirsh... 700,634 
Giearing, variable, R. N. Dyer 790,30 Viane handle, adjustable, F. A. Shontz.... 790,583 
s¢ (Giearing, variable speed, BR. N. Dyer s Planter 7 fertilizer distributer, W. EB. H. 
Gearing, variable speed, E. H. Belden ; . is DMRS. uci asdsnecka eee ee 790,460 
REVISED and Talahono ape EDtTien Gearing, variable speed, J. EB. & J. C. Capa 790,425 by Planter ae fertilizer distributer, combined, 
for Secnrest & Edwarc 790,756 


The Scientific American 


Cyclopedia 


15,000 Receipts. 754 Pages. 
Price, 63.00 in Clath. $6.00 in Sheep. $6.50 
ia Half Morecco. Post Free. 

This work has been re- 
vised and enlarged, 


900 New Formulas, 


The work is so arranged 
as to be of use not only to 
the . eee at, but to the 

meral reader It should 
ve a place in ovary 
and w 


op. 
a containing full 






she Crciopesen way 
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1901 APPENDIX. 
Price, = is $1.00 





Scientific American 
Reference Book 


12me. 516 Pag Ilinatrated, 6 Colored 
ise rice ry <3. 0, postpaid 
The result of the queries of 
three generations of readers 
correspondents ts crysial 
in this book, which has 
been in course of preparation 
for months. it is saiapenee- 
ble x. ove i 4 


ot Og ety = everybody 
peak conta ns 1). facts, 

much aoe i 

bs | more exhaustive than 
ytbing of the kind which 
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ence Book” SasSees compile | 
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American Tool Making and 
Interchangeable Manufacturing 


By JOSEPH V. WOODWORTH 





a complete practical treatise on the Art of 
Tool Making and System of Inte rangeabie 


? 











merican 
ng as carries on to-day in the Uniced States. 
are bed and iMustrated all of the different 
t classes of » 1 Tools, Fixtures, Devices and | 
Appl which are. or should be, in general 
une in all ine manufacturing and metal working es. | 
mente Where economy, capacity and interchanee- | 
lity J ae prodaction of machined metal parts are | 
: 
ain of the tools, Sutures and devises illustrated and 
described have been, or used for the actual produc- 
ton of we Co as parts te of Dllh Presses, Lathes, Pat- 
M s7pepricers, Electrical Apparatus, 
nical Appik Jianees, Brass Goods, Composition Parts, 
wee. Sheet Metal Arsicies, srop Forging, 
eweiry, Coins, et 
The treatment eee S ach ool described and illustrated 
le such as to etiea! Man to Design, Con- 


a 


ond use Special Posie ris, we) and Fixtures, for the 
id and Accurate Production of Metal Parts inter- 


y. 
the en. Se Toot Maker, Designer. Die Maker, 
che the 7, Wann op Proprietor this book 
=, ° . Century. acturing Methods and 
Expense and Increasing the 
koe pat and the — Ly A abe the System of In- 
¥ anufacturt he System that has 
ew thet nited States the Industrial Supremacy of 
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535 Pages Bound in Cloth 600 Illustrations 
PRICE 64.00 
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Modern Gas-Engines 
Producer - Gas Plants 


By R. B. MATHOT, M.E. 
3M Pages Bound ia Cloth 152 Illustrations 
Price 83.50, Postpaid 


of Practical Guide for the Gas-Engine Designer and 
“er 
A bwok that tells how to construct, select, buy, install, 
operate, and maintain a gas-engine 
No cumbrous mathematics : Just plain words and clear 
drawing 
The aly book that thoroughly discusses prodacer- 
wae, the coming fuel for gas-engines. Evers important 
[eeseere and suction prodacer ia desc ribed and tilus 
rated. Practicn) sucgestions are given to pia in the 
designing and tstalling of producer-gas plan 
Write for descriptive cireniar and table of coubents. 
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By A.A. Horxins, 58 pages. i 
MUNN @ CoO. 
361 Broadway New York City 
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tie or similar tostru 
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(it fools the big fish), The original sample Cost us $1,coo. 
Only a limited number of these outfits can be made this year, 
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tions. Can be carried in the fisherman's ordinary tackle box. By 
express prepaid, go cents extra. Dealers and agents make big 
money selling these. Send for catalogue of fishing tackle, etc, 
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‘ | 44-60 East 23d Street, New York, N. Y. 
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7 ELECTRIC LAUNCH MOTOR. — THE 
k design in this paper ts for «a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. {t is intended for a boat of about & feet 
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n is capable of propelling such craft at a speed of 7 miles 
7TH). 771 | per hour. Illustrated with 21 cuts. See SCIENTIVIC 
t | AMERICAN SUPPLEMENT, No. 1202, Price 10 cents by 
7) | mail, from this office and from all newsdealers. 
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Yours tra ae * : = 
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Truss, G. L. Gerard ..... od vnc 600.6 46:00 
black, postfree for two dimes or 20 cents in stamps Tubular fabric, producing, J. A. Firsching. 790,492 
LANGUAGES yin hee oo ag ll » gutting apparatus, E. C. Hartshorn 
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tions. N. EB. COLL INDING COn “Atlanile, Mass. , LE ES Age oo eae ee ORT 790,509 how you, too, may realize your ambition without loss of time—without neglect- 
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Fifteen years ago such an offer as this was beyond the realm of fancy. To- 








bie article or mechanical improvement. Water elevator, W Ri: TABS hcacs se 
I. R. PARSONS, 107 W, 64th St., New York | Water Se.,.2- planta EE tia” day it is made possible only by the development of this great institution, the 
PATENTS WANTED for clients. Those suitable 3. Declereq .. base cpapee tee achievements of which are known and honored in all civilized lands. 





for mail order business preferred. Corporations furmed | Water tube bofler. 's Thurstensen . 
and stock placed for valuable inventions. Weighing apparatus, milk, R. C Mealey. TOO 275 — ~~ — = a we 


W.S. CHAMBERLIN, ll Broadway, "cw York Weighing echanism, Salo Ong..... 90, 52% 
woh — ns Weaniee seoastan ter wtaiok be INTERNATIONAL CORRESPONDENCE SCHOOLS, Bor 942, ‘SCRANTON, PA, 


mechanism for refrigerators 
7™™ 






















































Are you interested in Patents Model or Experimental & Hoag as ; 00,527, 528 Please eo without further obligation on my part, how [ ca “ine fora 
work? Our booklet ent tled We iis boiler tube s. R. L. Woodrum and larger salary in the position before which I have mark 
WHAT WE po— HOW We DO IT Ww nip bal whe t Cand te in holder, : comb ined, Si seas Bookkeepe Textile Mill Supt 
wilt be sent to you on request. Jac 90,508 Sconeqragher Electrician ’ 
KNICKE H} BOCKE R MACHINE W onks, Ine., Advertisement Writer 
»-12 Jones Street, 3 New Yo Salathe & Tamberlin ‘ 7 Show Car riter E 
——  - Window guard, J A. Swe neon 700,535 Window Trimmer Telephone ngineer 
Window lock, automatic ventilating 8 | Mech. Draughtsman Elec. Lighting Supt. 
BRAZE CAST IRON WITH BRAZIRON _ Ernst... eeeeee eres 790,490 Ornamental! Designer Mech. Engineer 
Cheap, easy. Send 12 cents in stamps for information, | Window sereen, H. L. Roberts ........-- 790,752 Illustrator urveyor 
testimonials and samples of Braziron and flux sufficient | Window, self-closing, F. C. Kasch T#).370 Civil Service tationary Engineer 
for several jobs. Wire stretcher, C. F. Lamp 790,691 Civil Enginecr 
THEA. & J, ‘MANUFACTURING COMPANY | Wood grinder, C. Fancher -- 700.624 : 
9 S. Canal St., Chicage, II). Wrench, H. J. W ae seeccccces «+. 790,668 
2 ° ——— | Wrench, =. Haneke .........00. -++ 790,830 Name 
Wrench, H. G. w eathertil 790,860 
4 i H —en Street and No. 
t ines SOLD or Any: DESIGNS. I : 
WHERE at HALF MANUF ACTURERS’ PRICES, City 
Shipped with privilege of examination. SendforCat. | Badge, T. A. Bramberry .....0++--+ss0+0+ 37,437 1 
Picture frame, W. L. Cooper... 7,443 to 37,446 = a 2 a ae a a ae 


Typewriter Emporium. ws cscs Picture frame ornament, E. W. Hiane rmaas 37,447 


Silver, plated, or similar ware, metal orna- 


PLUMBING SCHOOLS | specie forks or similar artistes, handle tor. 


i POE FET errr 37,438 











W ANTED—Men and boys to learn plumbing trade.| _ ; 
We cannot supply demand for graduates. $4.50t0| Tableware, bas-relief border for me talile, THE HAR = 4 I a | GTO | & a IN NG PER 4 A R A T I nN G ¢ 0 
00 ver day. Eight weeks completes course. Earn while RB. BOM cccccccvcssccccccccvcescvccs 37,442 | v NE F | : ~s 
earning Address for catalogue COYNE Bros. Co., ye Ps ” ? . : : x 4 
Plumbing Schools, Cine innati, 0., St. La Louis, Mo. Em- mane | A iv: vi i RA - 
loyment guaranteed or money refun J > . é . | j ) 
p LABELS. asp Cap UTMEGDIN 








“Cotton Boll Shells,"’ for waste boll shells 


BLISS ELECTRICAL SCHOOL) o.tisuiiscat 42" eos wa inotabionch as] 
ona : Be eu CTR pal Si BO iLEC. wee Nasaki’s tye woe tah aa ‘sie shot 12.149 Make Rubber Stamps | 











TRICITY ¢ mplete in one year. Students actually con- a . Selig 6 . 
“truct Dynamos. Motors, and electrical instruments. i ng bay Quinte ag oe ane teh Large Profits—Light Work 
13th year opens September 27, Send for free Catalog. for hair tonic, Dr. J. B. Reitz Medicine A few dollars will a complete 





purchase 
12,151 manufacturing outfit with full instruc 
tions. Ambitious young men should in 


“E y ‘Dow n Ame rican Aromatic Stomach 
Ss A WN Jf oO fay E Bitters," for stomach bitters, FE. Marx 12,153 vestigate at once. Write for Catalogue 
“F ’ Suipher Hair T ." for hair BARTON MFG. CO, 


Frazler's Tonle, 











Seal facreaaas oem tse 












































Santa Clara Valley tonic, M. J. Frazier .. 38 12,152 $41 Broadway New Yerk 
“King of Fire,’ for patent medicine, King furnishing misce! ne ee nett 
Cc A L I F oO ) 4 N I A i aha A 12,155 ishmwent, for the the fecal yon! yout opens ending - une 
“Pinkham’s Nonpare il Egg & ampoo Cc ‘ >F f \ RIN tn wee blank ys nd oth information ion, eT 
for shampoo cream, Pinkham Mite 12,150 . ge propossis a er te ry 
“Private Garden Growth,’ for coffee, Citi < A . : S R Bornes stein’ tu Lieut. . ma ay 
an — heck zens’ Wholesale Supply Co RS 12,144 _ ‘ ' S ‘ U. 8. A. Engineer. 
Soil Unsurpassed in Hemet G “Silk Sheen,’ for embroidery floss, T. TH SF N A : ciieinaitlia 
Kducatt Equable and Healthful Strouse .... : gaa ee . 12,1857 
ducational Facilities Leading the World. “The Christy Safety Ry azor,”’ for safety Ex erimental 0 @ 
bd ogtanities ey (myity Ti razors, R. J. Christy Company .. 12,156 
dge Propositions for the es . “ » ° ’ fo om has 
Gaxcine ent Enjoyment for the Tourist. big hr evn nag w,"* for shoes, Chas. A ‘20a . A Otr. & advice free. Wm. Gardam & 800.45-451 Ruse 8.8 ¥. 
Send a Sc. stamp for our booulet. “The Wise Of Man’s Liniment.” for : INVESTORS. iar a - alty be practioall 
oping inventions. Gorge and tbwid » Plain"ana 








= - - Rosen & Ber al or medicinal preparations, j i nt : 
Rosen & Bergne r om . 12,154 , Soa fon, B. hy A AW oles, 
wie See Coscia (Lop SF ES scortter Bostnar Percy | Snes send fr Reon Ros 
SAN JOSE CHAMBER OF COMMERCE E. Whitlock & Co. ............ wees 12,145 MFG. CO.. Milwaukee, Wis ACKE & BON, BEE. Mh St, Pemuaatta 


“with These Hose Wear,’ * for hose 




















san Jose (Hozay), California Stisttos F. EB. 12146 
Free Information B d Exhibit, SSS am Re eee . ‘ " 
we pelace Hietel, Gan PranGlaca. es MODELS & EXPERIMENTAL WORK. | OS Sea ae 
Mention Screwtiric Ameuican PRINTS inventions pectal inery. v \ 
+e NIS. E. V. BILLAARD, 24 Frankfort Street. New York. f 
50 Years’ “Always in the Weigh,” for weighing scales, 









SMO: i snp cnpuseanneess “4 . 1,330 ; 
Experience ‘Borax in the Home, ee borax, Pacific 
ee Coast Borax Co. ........+. ° 1,222 ay Mag ‘ical Apparatus. 
“gq King,”’ f C medy, W. A. 
x K. ng, Bo : “s & orn remedy, 1.998 Ya Grand gn Gaesheumi Over 10 enarevings 
“Felt Pickers,"’ for plan 


. jano tools, C. H. Lang. 1.329 erenast L. Stev %e, Parlor Tricks Catalogue, free. 
“Hammer | Shank Roller,’ " for plano tools, c. ‘ BALLOONS Bez Waisca te nT. MARTINKA & ©O., Mfrs., 406 Sixth Ave. New Tork. 
ang pwbed BeneSaeeec ces .328 


H ; 
“ay Re bushing “We age “, * for piano tools, 
ay sep) oped eet amabyoney 1,827 A enchipor? Coens and bulit to order. oe 
“Plano = rs’ Grip,’ for plano tools, C. ose ou M. Mayen, ME, nadnock Bi., Chicago, tI. e fF fa 
4 GRE ts noscdtsuceesgedevstedoves 1,326 
Trade Marks, “—T. 8. Score Pads for Progressive Five Hun- S / Beye 
Designs, dred,"’ for game scorers, United States ee > 
Copyrights, Eto. Piavtns Cae Ob. sadsiie ocsdeiess ndacuse 1,325 
“Wouldn’t you Hike to hold my hand, Play MASON’ ‘8 3 NEW Y PAT. 
* 

































Anyone sending a sketch and description may ~ . , 
quickly ascertain our opinion free whether an with Bicycle Cards and you hold good > acturers 
invention is probably patentable. Communica- Cards,”” for playing cards, United States RUBBER. tt Manufacturers 
tions stric tl ,conddent al. Handbook on Patents Wenge Caml. Ga. pases nae v0stecsescedts 1,324 ne Jobbing Work Adopted’ bP imtoo 
it free. dest agency for securing patents. enialtie atetem te AE SR Nee STEARNS SUTTON, an y 
sibatents taxon through MUNN 4 yoke a. ¢ — PARKER. & Povsibemomgioe. $ Preston. he 
Speck otice, out charge, in the A printed copy of the specification and drawing ~ 
of any patent in the foregoing list, or any patent erase Woe Tempering and 1, Annealing 


? « 
in print issued since 1863, will be furnished from | are Fes bbe wy 4 
Scienti fic American this office for 10 cents, provided the name and roca gotten’ prices and drawings saat 


A hand 1 ted . Largest ‘i number of the patent desired and the date he 
Sulation of aay selamaine a Terms, S's given. Address Munn & Co., 361 Broadway, New facture METAL 8p 
year: four months, §L Sold by all newsdealers York. sie ane of al! kinds, to evden 











Canadian patents may now be obtained by the in- ao equipment; lowent pric- 


M 361 N Y k ventors for any of the Inventions named tn the fore- 
UNN & CO. Broadway, ew or faa list. For terms and further particulars 








ddress Munn & Co., 361 Broadway, New York. made! for low eatimate and be Dest expert ‘sdvigeF REE 


Branch Office 6% F St. Washington, D. C. 
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Scientific American 














Orient Backboard 4 H. P. 6375. % Miles an Hour. 


The Orient Buckboard 


Simple, dependabie wre so = everybody Wyse it. 


H 
Henbad the cheancat bi hills : or? one run beyond our ex- 
tions. Have had no extra @2 and it runs 
ter than when we first began,” paane alt Oe 
tafe and costs no fortune. Four p- —y $475, $450, 
re to arrange r ives in un- 
occupied territory. "05 Sta Ter Agency proposition. 
WALTHAM MANUPACTURING COMPANY 
Pactory, Waltham, Mass. 
Address Goneral Offices, 44 Groad Street, New York 
Members of Association of Sdsonged At Automobile Manefactarers. 








AUTOMOBILES 


Do ant: want to buy @ 
omy = Ry in 


je we "Weare the 
ceeehaieand anconeall jes inthe world. Write 


1» sheet of ge hand. e are 
eure ts For what you want. 


TIMES SQUARE AUTOMOBILE COMPANY 
164 W. 40th t., near Broadway, New York City 


AUTOMOBILES $195 
esters 


oe ante: 
Avie" Ere nee 8 Sepeiy ce Co. 
LEARN TO BE A WATCHMAKER 


PLEV POLYTECHNIC INSTITUTE 
Formeriy Parsons Horviogical Institute 
PEORIA, ILLINOIS 

LARGEST and BEST 
WATCH SCHOOL In ‘AMERICA | 


We teach Wateh Work, Jewelry, En- 








“ end room sear 
schoo! at moderate (ates. 
‘Bend for Catalog of pancaienncenl 


CHARTER 
a Creme Gas, mesa 


State Pewer Needs. 


GHARTER GAS ENGINE CO., Box 148 STERLING. ILL. 


a tke str hing e 
tap sles, 

















Gralne tsar wwe u prices. Best Katiroad | 
gt Stock Scales made. 


en. 
Toots, ete. save 
ne ree ‘Co. Chicago, Iii. 





Seales fi 


The Most t Modern Marine Motor 


tevieg the moat 
ae 


pte a ay Wy poll ny oot Mo the Van 

Auhken Meter. No vivration, 

to operate, simple, reimbie, 

Great power. Perfect con 

trol. “Abra ate, Kvery stroke 
cleans the ey 


* VAN aunen-ccevaue £- 
Yonkers, Nv 


CRUDE ASBESTOS 


_@IRECT FRO 
oot R. Hu. MARTIN, 
ASBESTOS FIBRE | orrice, st.paut suILoine 
for Manulactvrers use| 999 B’way, New York. 


“Setraao 
































PORTASLE CONCRETE 
Block [Machine 


bitinas young men can start 
*y eas, immediately profita- 





ge yy Se ake 
iy cents. hay. Wale 


and Portiand cement 


“ee 
5 a ees 


THE PETTYJONN CO. 
GiB/N, Sth St., Terre Haute, ind. . 





Clock Work, Optics Tuyton | | 





Interest you 


write us 














watches, and our Blue book of ladies’ watches. 
them to any 


The New England Watch Co, 


37-39 Maiden Lane 
New York City 


WATCHES 


because while absolutely guaranteed for accuracy, 


they are away ahead of any watch on the market im appear 
ance and workmanship —equal to the most expensive ; 
sell for so little the price will surprise you 
to show them to you. 
Write us anyway, for our Red book describing men's 


Ask any jeweler 
If you do not find them on inquiry 


We will send 


address upon request. 


63 Victoria Street 





The First | Effective Power Brake for Automobiles 











pump necessary. Price, complete, of brake. whistle and 


THE WATRES GAS ENGINE WHISTLE 
for gasoline launches is on the same principle. Can be plainly beard two miles away. 


us for special booklet Cegrribiqg either device. 
GAs ENGINE WHISTLE COMPANY, 


Patent roofs (cloth, felt, gravel, ete.) 
are like patent leather — good to look at 
when new, but very susceptible to damage, 

A ** Taytor Op Stryie"’ tin roof is like 
} a good, thick, well-tanned grain leather — 
it will stand all kinds of hard wear. 

Every man who proposes to build ought to en- 
lighten himself upon this question of roofing, 
from the tact that the root is the most important 
part of the house, We can teach every one why 
this un makes the best roof. It will pay you to 
learn Let us send you a “Guide to Good 
Roots.” 

N. @ G TAYLOR COMPANY 
ESTABLISHED 1810 
Philadel phi 








and the only one operated by power from 
the engine. Heretofore the brake bas 
been operated by foot or hand power, 
but now the 


Watres Spent Gas Drake 


dues ali the work of motoring without 
taking any power from tbe running 
ot the engine Acts siow or quick on big 
or iittle machines. Adds to safety. The 


cam device biows a whistle louder than 
any born and also inflates tires. No 
tire filler, $50.00, 


Write 





1137 Broadway, New York 








In sending out their last specifications for 
gasoline engines for West Point, the U.S. 
War Department required them ‘“‘to be 


Olds Engines or equal.” This speaks voi- 
‘mes for our engines. It means they excel all 
others or the U. S. Government would not de- 
‘mand them: 
They are the horizontal type, 2 to 100 H. P., 
a so simply and — > that it re- 
Quires no experience to run th 
Repairs Practically Cost “Nothing. 
¥ contelneee of our Wizard Engine, 2 
spark ignition sy 8; — camte as in 


em 

coals power engine ater fitted 

with either pump-jack or direct con- 
pump; or our geome cate- 

logue showing all sizes. ~ 


Olds Gasoline Works, 
Lansing, 





































New York Agents, R. H, Davo & Co,, Binghamton, N. Y. 


but they 


Liverpool, | Eagiead 














Here are two of the most useful 


Drills from smallest = sp 
hole and is counter 
perf 


ced by cot 
ly true and accu 


acturate work. 


we manufacture, 





The Modern Machines for Mechanics 


the left shows the best Bench Drill ever Se 
to 5-16 ineh. 


cut on right. is one of many diferent stvies and sizes of Polisbin, 
We have them to ran by, toot or belt power, for use in 
all mechanic's lines. Send for catalogues B-15, (-15. 


THE W.W. OLIVER MFG. CO., 1482 Niagara St., Buffalo, N.Y. © 


and indispensable machires. The cut on 
. oo } sonaeave pone 
pindie No aper 
l spring around food | tower shaft. Insures 
The Twentieth Century Polishing ise 
uathes 











the best range 


for the money. 


vice 30x34 ins. 


testimonials. 


Ww 


Catalogu: 








RICHARDS 


ue Proje 


eo Buy ‘wit ard Steel ry Anyone can say 
u 


1&gallon reservoir; large wurming cl»eet; 


No. 12 WILLARD BUILDING 
316-820 CHESTNUT STREKT 


A Magte Lantern for showing 
Prints, Cuts, lilustrations m 
ls and Specimenr on the Screen 
—- preparation, brilliantly lighted and 
mataral c: ‘or cireular. 
Williams, Brown & Earle 
Dept. 6, 918 Chestnut St., Philadelphia, Pa. 


ctor 





JUST SEND MEONE DOLLAR 


C. Q. D. to any railroad station in the U. 8. 
they have 


in the world 1 will furnish the ovitenes 


and leave the verdict to you. After you examine this range 
if you are satisfied inevery way, pay Agent $14.00 and freight 
and you become the porsessor of the beat range in the worl 


The range has six 8inch lids; 18-inch oven; 
top cooking ser- 
Guaranteed to reach you in perfect order. 


Shipping weight, 400 ins. Thousands in use and every one ot 
them giving satisfaction bo 


Wr.te for full description and 


M. G. WILLARD 
ST. LOUIS, MO 





Quite": YOUR OWN ELECTRIC LIGHTS 


Any size place. summer homes, launches, yachts, etc. 
Every detail included; 
So simple no electrician required. Light Allt 
as storage battery includ ed. Gas 

engines used give plent 
sawing wood, refrigeration, etc. 


ractical. 

Time, 

line or Steam 

of a for pumping water, 

For our new 56- - 4 
¢ describing over 100 different outfits, ad 


ELECTRIC DEPARTMENT 
iON ENGINEERING CO., Hartford, Conn. 


very best material: 


Power 
Economy 


Cadillac construction is so 
simple—so closely does it ap- 


that practically energy the 
motor deve is used in an 
actual propelling force. This 


principle of economiz: 
aa hence minim mira Lage the 
cost of maintenance—is the 


has placed the “Car that 
Climbs” in the front rank of 
motor vehicles. Of all aoe 
mobiles it comes nearest 
being actually agg Be: ole 


You would be interested 


trying a Cadillac at the neas- 
est dealer’s, 


Write for booklet N and 
the dealer’s address 
Model F— Site-Batrance 
Tou: Car sh 


own 
above, $950. 


Car 
Ton- 


Model B—Touri 
with detacha 
mean, $900, 

Model ¥ Tight. stylish, 
wis Ranabdeut, 

vided seat, $750. 

Model D—Four Cylinder, 

r 


3h. p. To 
$2,808. 
All prices f.0.b. Detroit. 


CADILLAC AUTOMOBILE CO, 
Detroit, Mich. 
Member A. L. A. M. 


RES Erne 
AGENTS WANTED 





E want « live man in every town in the country to act a# 
MACHINERY. "The work cam be carriod on scaly without 
oem my RE Petras competion and it’s an easy way to 
MODERN MACHINERY PUB. CO. 


917 Security Bidg., Chicago, Hl. 




















Banner Welding and 
Brazing Compounds 


Welds at a low heat, does not fy. 
Saves time and fue!. Guarawreen te 
weld iron to steel or malleable iron. 
Pease al! arguments wnt! we have tried 
the Banner Braxps. it seod 
a large free sample upon inquiry 


Cortland Specialty Co. 


Sole Manufacturers, Contiaxn, N.Y 





Patented May 10, 1904 


THE LIGHT MOUNTAIN 
AND [NING TRANSIT 


An egg fitted with separable leveling head. 





Graduations sterling silver, 5 6-4 inches dinmeter, 

es double rp verniers, reading to minutes. 
hes long, with aperture 1 1.5 inches. 

Wen wites. Will reverse at eitherend. Gives 


large clear field. Clamps and tangent to telescope 


axis. Com needle * 1-2 mches long, Vanation 
= Lon K taper « sare with broad i anges. Weight 
10 pounds. Tripod % 


THE HANNA HFG. CO.» Troy, Yu U.S. Ae 


SANGIN 
LATHER TR 


A. E. GALLIEN, Mgr. 


UNITED STATES BRANCHES 
Priuapecrats 
St. 20 Park Square 
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1190 Chestaut St 
Curcaeo, 1461 Michigan Boulevard. Crsveranp, 406 Drie St. <9 

















